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Snbstitoted aniKne derivatives 
Field of tbe iDvenflon 

The preseat inveation relates to novel substituted aoiline daivatives being openers of 
the KCNQ fkmily potassium ion chaouels. The con^unds are usefiil for the 
preventioa, treatment and inhilntion of disordeis and diseases being responsive to 
opening of tiie KCNQ femily potasshmi ion channels, one such disease is epilepsy. 

Background of the invention 

Ion channels are cellular proteins that r^ulate the flow of ions, including potassium, 
calcium, chloride and sodium into and out of cells. Such channels are present in all 
aninud and human cells and affoct a variety of processes including neuronal 
transmission, muscle contraction, and cellular secretion. 

Humans have over 70 potassium channel subunits (Jaitsoh Nature Reviews 
Neurosdence 2000, 1, 21-30) widi a great diversity witii regard to both stracture and 
function. Neuronal potassium channels, which are found in the brain, are primarily 
zespcmsible for maintaining a negative resting membrane potential, as well as 
controlling mranbiane repo]arisati<»i following an action potential. 

One subset of potassium dunnel goies is tibe KCNTQ fiunily. Mutations in finir out of 
five KCNQ genes have been shown to underlie diseases mcluding cardiac 
anhythmias, deafiiess and epilepsy (JentschiViEzrursiieWews Neurosdence 2000, 1, 
21-30). 

The KCNQ4 gene is thought to encode the molecular correlate of potassium channels 
jfound in outer hau: ceUs of the cochlea and in Type I hair cells of the vestilnilar 
qjparatus, in which mutations lead to a fom. of inherited deafiiess. 

KCNQl (KvLQTl) is co-assembled with the product of tihe KCNBl (mmimal K(+)- 
channel protein) gene in the heart to ibnn a cardiac-delayed rectifier-like K(+) 
cuitwt Mutations in this channel can cause one form of inherited long QT syndrome 
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type 1 CLQTl), as well as being assodated with a form of deafness (Robbms 
Pharmacol Tfterim, 90, 1-19). 

The genes KCNQ2 and KCNQ3 were discovered in 1988 and appear to be mutated in 
an inherited form of qpil^sy known as bougn fionitial neonatal convulsions 
(Rogawsld lYends in Neurosciences 2000, 23, 393-398). Hie proteins encoded by the 
KCNQ2 and KCNQ3 genes are localised m flie pyramidal neurons of the human 
cortex and hippocanqnis, regions of the brain associated with seizure generation and 
propagation (Cooper et al. Proceedings National Academy of Science USA 2000, 97, 
4914-4919). 

KCNQ2 and KCNQ3 are two potassmm channel subunits that form "Nf-cuixents" 
whoa expressed in vitro. The M-ourreot is a non-inactivalmg potassiiun current found 
in tnany neuronal ceU typra. In each ceU type, it is dominant in controlling men^ 
exdtability by bdng the only sustamed currrat m the lange of action potential 
initiation QOsaion Annual Review Physiolosy 1997, 59, 483-504). Modulation of the 
M-current has dramatic effects on neuronal excitability, for example activation of the 
current will reduce neuronal excitability. Openers of these KCNQ channels or 
activators of the M-corrent, will reduce excessive neuronal activity and may tiros be 
of use in tiie treatmmt, prevention or inhibition of seizures and other diseases and 
disorders charactodsed by excessive neuronal activity, sudi as neuronal 
l^erexoitability including convulsive disordras, epilepsy and neuropathic pain. 

Retigabine (D-23129; N-(2-amino-4-(4-fluorobeffi?ylammo)-phenyl) carbamic acid 
etiiyl estra) and analogi;^ tii^eof are disclosed in EPSS4S43. Retigabine is an anti- 
cofltvulsdve confound witii a broad spectrum and potent anticonvulsant properties, 
botii in vitro and in vivo. It is active after oral and intrq>eiiton6al admmistiation in 
rats and mice in a range of anticonvulsant tests including: electrically induced 
seizures, seizures mduced chranucally by paitylenetstrazole, picrotoxin and N-melhyl- 
D-aspartate (NMDA) and m a genietic ammal model, the DBA/2 mouse (Rostock et al. 
EpO^ Research 1996, 23, ,211-223). In addition, retigabine is active in tiie 
amygdala kindling model of conqilex partial seizures, finifaer indicating that this 
compound has potmtial for anti-convulsive tixof^y. "bi clinical trials, reti^ine has 
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recently shown effectiveness in reducing the incidence of sefzores in epil^c patients 
(Bialer et al. Epilepsy Research 2002, 51, 31-71). 

Retigabine has been shown to activate a K(+) cuiient in neuronal cells and ttie 
phannacoiogy of this induced current displays concordance with the published 
pharmacology of the M-channel, which recently was correlated to the KCNQ2/3 K(+) 
channel heteromultimer. This suggests that activation of KCNQ2/3 channels may be 
responsible for some of the anticonvulsant activity of this agent (Wickenden et aL 
Molecular Pharmacology 2O00, 58, 591-600) - and fliat other agents woridng by the 
same mechanism may have sinailar uses. 

KCNQ 2 and 3 dttazmels have also been reported to be upregulated in models of 
neuropathic pain (Widrenden et aL Society for Neuroscience Abstracts 2002* 454.7), 
and potassium channel modulators have been hypothesised to be active in bofli 
neuropathic pain and epilqpsy (Schroder et aL Neuropharmacology 2001, 40, 888- 
898). 

Retigabine has also been shown tb be beneficial in animal models of neuropathic pain 
(BladdnnirMnnio and Jensen Suropean Journal of Pharmacology 2003, 460, 109- 
116), and we thus suggest that jopenos of KCNQ dbannsls will be of use m treating 
pain disorders including neuropathic pain. 

The localisation of KCNQ channel mRNA is reported in brain and other central 
nervous system areas associated with pain (Goldstein et al. Society for Neuroscience 
Abstracts 2m,53.S), 

Ja additi(m to a lole in ncuiopaMc pain, the expression of mRNA fixr KCNQ 2-5 in 
the trigeminal and dorsal root ganglia and in the tdgeminal nucleus candalis implies 
that ppraieFB of these chaonels nay also ai&ct the sensory processing of migraine pain 
(CSoldstem et al. Societyfor Neuroscience Abstracts 2003, 53.8). 

Recent reports demonstntfs that mRNA for KCNQ 3 and 5, in addition to that for 
KCNQ2, are expressed in astrocytes and glial cells. Tbns KCNQ 2, 3 and 5 channels 
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may help modulate syn^tic activity in the CNS and contribute to the neuroprotective 
effects of KCNQ chamiel openers (Noda et al.. Society for Neurosdence Abstracts 
2003, 53.9). 

Retigabine and other KCNQ modulators may thus exhibit protection against the 
neurodegenerative aspects of epilepsy, as retigabine has been shown to prevent limbic 
neuTodegeneration and the expression of maikers of apoptosis following kainic add- 
uiduced status epilepticus in the rat (Ebert et al. Epilepsia 2002, 43 Suppl S, 86-95). 
This may have relevance for preventing the progression of epilep^ in patients, i.e. be 
anti-epileptogenic. Retigabine has also been shown to delay the progression of 
hippocampal kindling in the rat, a further model of epilepsy developmait (Tober et al. 
European Journal OfPharmacolosy 1996, 303, 163-169), 

Thus we suggest that these properties of retigabine and other KCNQ modulators may 
prevent neuronal damage induced by excessive neuronal activation, and may be of use 
in the treatment of neurodegenerative diseases, and be dis^e modifying (or 
SDtiepileptogesnic) in patients with epilqpsy. 

Given that anticonvulsant compounds such as benzodiazepines and chlormethiazole 
are used clincially in the treatment of the etbanol withdrawal syndrome and that other 
anticonvulsant compounds e.g. gabapentin, are very effective in animal models of this 
syndrome (Watson et al. Neuropharmacology 1997, 36, 1369-1375), we expect that 
othor anticonvulsant compounds soch as KCNQ openers will also be efifective in fbis 
condition. 

rolUNA fiv KCNQ 2 and 3 subonits axe found in brain regions assodated wit^ 
and emotional behaviouis sudi as bipolar disorder e.g. hippocampus and amygdala 
(Saganidi et al. Journal ofNeiavsdenee 2001, 21, 4609-4624), and retigabine is 
iq}ortedly active in some animal models of amdety-likB bdmviour (Hartz et al. 
Journal of Psychophamacology 2003, 17 siqjpl 3, A28,B16), and oilier clinically 
used anticonvulsant compounds are used in the treatment of bipolar disorder. 
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WO 200196540 discloses the use of modulators of theM-cuirent fonned by 
Bxpiessioa of KCNQ2 and KCNQ3 genes for insonmia, wMe WO 2001092S26 
discloses that modulators of KCNfQS can be utilized for the treatment of sleqs 
disorders. 

WO01/0229S3 describes the use of retigabine tor prophylaxis and treatment of 
neuropathic pain such as allodynia, hypeialgesic pain, phantom pain, neuropathic pain 
related to diabetic neuropathy and neuropathic pain related to migraine. 

WO02/049628 describes the use of letigabitie for the prevention, treatment, fahibition 
and amelioration of anxiety disorders such as anxiety, generalized anxiety disorder, 
panic anxiety, obsessive compulsive disorda, social phobia, performance anxiety, 
post-traumatic stress disorder, acute stress reaction, adjustment disorders, 
hypochondriacal disorders, separation anxiety disorder, agor^hobia and specific 
phobias. 

WO97/15300 describes the use of retigabine for tbie treatment of neurodegenerative 
disorders such as AMeimer's ; Huntington's ; sclerosis such as multiple sclerosis and 
amyotrophic lateral sclerosis: Creutzfeld-Jakob disease; Faildnson's disease; AIDS- 
induced encephalopathy and other infection-related enc6phalq)a]lii68 bdng caused by 
rubella viruses, herpes viruses, boirelia and by unknown paHiogensi tiaumarinduced 
neurodegeaerations, neunmal hyperexditatiQa states such as in medicament 
withdrawal or intoxication, and neurodegeoerBtive disordets of the peripheral nervous 
syston sudbi as poIyneuropafhieB and polyneuiitides. 

Hence, there is a great desire fox novel confounds, yriaxh axe potent openers of tihe 
KCNQ family potassium channels. 

Also desired axe novel compounds with inqnoved properties relative to known 
coni^ouods, which are openos of the KCNQ fiimily potassium dunmels, such as 
retigabine. Lnprovonent of (me or more of fhe'fbllowing parameters is desired: 
ha]f-li&, clearance, selectivity, interactions with other medications, bioavailability, 
potency, foimulability, chemical stability, metabolic stability, mranbrane 
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permeability, solubility and therqjeutic index. The inQ)rov«ment of such parametera 
may lead to impiovements such as: 

• an inqjioved donng regime by redaciiig .the numb^ of required doses a day, 
o ease of adnunistration to patieots on multiple medicotioos, 

o reduced side effects, 

o anlargBd&eRq)6utic index, 

• incynoved tolerability or 
s improved compliance. 

Summary of the inveDtioii 

One object of the pxraent invention is to provide novel confounds, -which are potent 
c^enras of flie KCNQ £imily potassium channels. 

The compounds of the invention are substituted aniline doivatives of the genoal 
formula I or salts thereof 





CD 



wherein Y, U, X, Z, s, q, R*, R*', R* and R' are as defined bdow. 



The invention fiirther relates to a pharmaceutical composition conqxiising one or more 
compounds of fbrmula I and the use thereof. 
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Detafled description of Cbe invention 

Accordingly, tibte piesrat invmtion relates to sobstitated aniline derivatives of &e 
general &iarala I 




(D 



wherein 

UisO,SorNR*'; 

sisOorl; 

XisCOorSOzi 

Z is O, S or NR^ 'wherein R." is selected fiom the group consisting of hydrogen, 
Ci^-alk(8n/yn)yl, C3*cycloaIk(en)yl, C3*<jydoatt(en)yl-C|^-alk(en/yn)yl, 
hydioxy-Ci^alk(en/yn)yl and hydioxy-C3^-cycloalk(en)yI; 

qispor 1; 

and R*' are independently selected fiom the group consisting of I^/drogen, 
Ci^5-alk(en/yn)yl, C3^yclo8lk(en)yl, C3^-cycloalk(en)yl-C:^ani;(en/yn)yl, acyl, 
hydioxy-<:;i^alk(en/yn}yl, hydn)xy-C3.8-cyclo8lk(en)yl, hata-Ci^-alk(en/yn)yl and 
halo-C34-(^loa]k(en)yI; 



is selected fiom the groiq) consisting of hydrogen, halograi, C!^alk(en/yn)yl, 
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C3^-cycloalk(en)yl, C3^cloalk(en)yl-Ci^-alk(en/yD)yl, Ar, Ar-Cj^?-alk(en/yn)yl, 
Ar-C3*^qrcloalk(ea)yl, aoyl, hydroxy-Ci-«-alk(en/yu)yl, hydiD3cy-C3^cloaIk(ea)yl. 
halo-C w-alk(en/yn)yl, halo-C3.g-oycloalk(en)yl and cyano; provided that when R* is 
halogen or cyano, Iben s is 0; 

when 8 is 1 and U is NR*' then R'' is selected fitom the groiqj consisting of hydrogen, 
Ci\«-alk(en/yn)yl, C3^cycIoaIk(en)yl, C3^-cyoloalk(en)yl-Ci^alk(en/yn)yl, Ar, 
Ar-CM-aljk(6n/yn)yl, Ar-C3-8-cycloalk(en)yl, acyl, hydroxy-Ci.6-Blk(8n/yn)yl, 
hydroxy-C3^cycloalk(en)yl, halo-Ci^alk(en/yn)yl and halo-C3^ycloalk(en)yl; or 
R' and R*' together form a 5-8 membrared saturated or unsaturated ring which 
optionally contains one further heteroatom; 

R' is selected fiom the group consisting of Ci^alk(en/yn)yl, C3^-cycloalk(en)yl, 
C3*<5yotoalk(en)yl-C,^alk(eo/yn)yl, Ar, Ar<:M-8lk(eD/yn)yl, 
Ar.C3^-cycloalk(en)yl, hydioxy-Ci^aDc(enyyn)yl, hydroxy-C3.8-cycloalk(en)yl, 
halo-CM-alk(en/yn)yi and halo-C!3*-cyctoalK«)yl; 

and 

Y represents a group of fomrolae VI, VII, Vm, DC or XXX: 
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XXX 



wherein 

the Ike xqunseats a bond attacbuig flie groiqs rqpresented by Y to fhe nitrogen atom; 

WisOorS; 

a is 0, 1, 2 or 3; 

bis 0,1, 2, 3 or 4; 

c is 0 or 1; 

d is 0,1, 2 or 3; 
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.6 is 0,1 or 2; 
fis 0,1, 2, 3, 4 or 5; 
g is 0, 1,2,3 or4; 
bis 0,1, 2 or 3; and 

eBdbi R' is indepenetently sdected from ttte group consisting of a Ci^alk(en/yn)yl, 
C3^-cycloalk(en)yI, Ar, C3^rcycloaIk(en)yl-Ci^alk(en/yn)yl, Ar-Ci<-aDc(en/yn)yl, 
Bcyl, Cw-alk(an/en/yn)yloxy, halogen, lialo-Ci^k(eD/yn)yI, -CO-NR*R**, cyano, 
nitro, -NR'^R'', -S-R', -SO2R' and SCfeOR*, or two substituents togethw form a 5-8 
membered saturated or unsaturated ring wliidi optionally ccmtains one or two 
heteroatoQis; 

R* and R^ are independently selected fiom the group consisting of hydrogen, 
Cu-a]k(6n/yn)yl, C3.rcycloa]k(en)yl, C34i-cycloalk(en)yl-Cw-anc(en/yn)yl and Ar, 

R'' and R*^ are independently selected fiom flw grov^ consisting of hydiogai, 
Ci^al]£(en/yn)yl, C3.*«ycloalk(en)yl, C3j-cycloalk(en)yl-Ci^alk(en/yn)yl, Ar and 
acyl;and 

R is sdected fiom fhe groiQi consisting of hydiogai, C w-alk(en/yn)yl, 
C3*oycloalk(en)yl, C3^-0yotoaIk(en)yl-Ci.6-alk(en/iai)yl, Ar and -NR'R''; wherein 
r' and R** are indepradently sdected fiom flie &oap consisting of hydrogen, 
Ci4}-alk(en/yn)yl, CWcycloalk(en)yl and C34-cyoloalk(en)yl<:i^alk(en/yn)yl; with 
the provisos that when R' is SOzOR" then R» is not -NRV and when R» is SOzR' , 
then r' is not a hydrogen atom; 
or salts thereof. 
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Detafled description 

One embodiment of the invention relates to coiiq>oi]nd8 of the general formula I, 
wherein and R*' are independently selected ftom the group consisting of hydrogen, 
Cw-alk(en/yn)yl, C3^cycloalk(en)yl and C3^-cycloalk(en)yl-Cw-alk(en/yn)yl. 

In another embodiment, the invention relates to compounds of formula I, wherem R* 
and R'' are indq)endently selected from the groiq) consisting of acyl, 
bydro:or-Ci^-aIk(en/yn)yl, hydn>xy-C3M-cyctoalk(en)yl, halo-Ci^alk(en^)yl and 
halo-C3.g-cycIoa]k(ea)yl. . 

One embodiment of the invention relates to compounds of the general formula I, 
wherein R* is selected fiom the groiqp consisting of hydrogen, Ci^-alk(en/yn)yl, 
C3^-cycloaIlc(en)yl and C3<-cycloalk:(en)yl-Ci^alk(en/yn)yl and R*' is selected fiom 
the group consistiKg of acyl, hydroxy-Ci^aIk(en/yn)yl, hydioxy-C34-oycioalk(en)yl, 
halo-Ci.fi-aIk:(en/yD)yl and halO'C3.8-cycloalk(eD)yL 

Ixx yet another embodunent the invention relates to compounds of the general formula 
I, wherein R" and R*' are mdq>endently selected fiom fbo groiqp consistmg of 
hydrogm, CM-aIk(en/yn)yl, C34-cycloa]k(«a)yl, 
C3^-cycloalk(en)yl-Ci^!-all£(en^)yl, hydrewy-CM-alk(aB/yn)yl, 
hydroxy-C3*«ycloalk(en)yl, halo-CM-alk(eD/yn)yl andhalo-C3*cycloalk(en)yl. 

In yet another embodiment; tiie inveation relates to OHiQKninds of fimnnla I, whodn 
one of R* and R'* is a hydrogen atom. 

In yet another embodunent, Ihe invention relates to conqiounds of formula I, wherem 
at least one of R* and R^' is a Iqrdiogen atom. 

hi a preferred embodhnent, the inyeation relates to compoands of foxmula I, wherem 
botii R' and iC' are hydrogen atoms. 
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Jn another preferred embodiment, the invention relates to compounds of formula I, 
wherein and B}' are iod^radently selected fiom the group consisting of hydrogen 
and Ci^-a]k(en^)yl. 

In yet another embodiment, the invention relates to confounds of formula I, wherein 
sisl. 

Ja a i»re&rred embodiment, the invention relates to conq>ounds of formula I, wherein 
sisO. 

hi yet maQxac embodiment, Ihe invention relates to confounds of tiie general fixrmula 
I, wherein R' is selected from tbs grovqp consisting of Ar, acyl, 
hydroxy-Ci.e-aIk(en/yn)yl. hydroxy-C3^-cyoloalk(en)yl. halo-Cw-alk(en/yn)yl and 
halo-C34-<^loa]]£(en)yl. 

In yet another embodimQat, the invention relates to conqiounds of the general formula 
I, wberwn R* is selected fiom !he group couasthig of hydrogen, halogen, cyano, 
Cw-all£(en/yn)yl, C3^rcycloalk(en)yl, C34rcycloalk(en)yl-Cw-alk(enyyn)yl, 
Ar-C w-alk(en/yn)yl and Ax-C3^-cycloalk(OTi)yl; provided that whm R* is halogen or 
cyano, then s is 0. 

hi yet another embodiment, the invention relates to conqxnmds of the general formula 
I, wherein R' is selected fiom the group consisting of hydrogen, halogen, cyano, 
Ci^alki(en/yn)yl, C3^ycloalk(en)yl, C3^-cycloalk(en)yl-Ci^aIk(en/yn)yl, Ar, 
Ar-Ci^alk(en/yn)yl and Ar-C3^ycloa]k(en)yl; provided that when R' is halogen or 
cyano, tiiens is 0. 

hi yet another embodiment, the invention relates to compounds of the general formula 
I, wberem R' is selected fit)m the group consisting of hydrogen, halogen, 
CM-alk(en/yn)yl and At; provided that when R' is halogen, then » is 0. 
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In yet another embodiment, the invention relates to awnpounds of the general formula 
I, wherein s is 0 and is selected fioin the group consisting of hydrogen, halogen, 
Cns-alk(en/yn)yl and At. 

In yet another embodiment, the invention relates to compomids of formula I, wherein 
is At, typically phenyl substituted with halogen or -N(CM-alk(6n/yn)yl)2. 

In yet another embodiment, Ihe mvoation relates to coirq>ound8 of formula I, wherein 
R*i8 Ci.e-alk(en/yn)yl, typically CM-alk(en/yn)yL 

In yet another embodiment, the invention relates to compounds of formula I, wherein 
R' is C3^-cycloalk(en)yl, typically C3^-cycloallc(rai)yl. 

In yet another embodimrait, fiie invention relates to confounds of formula I, wherran 
R'is C34-cycloaIk(en)yl-Ci^alk(en/yn)yl, typically CM-cycloa]k(6n)yl«<:i4- 
alk(en/yn^l. 

In yet another embodiment, fbs invention relates to compounds of formula I, wherdn 
R*i8 Ar-Cj.e-allc(en/yn)yl, typically Ai-Cv-3-alk(en/;yn)yl. 

hi a preferred embodiment, fha invention relates to conq)Ound8 of the general formula 
I, wherein R*is Ar-C3-8-cyofoalk(wi)yl. typically Ar-CM-9yoloalk(en)yl. 

Ja yet another embodiment, the invention relates to compounds of formula I, wherein 
s is 0 and R' is different fiom a hydrogen atom, a halogen atom and Ci^s-alkyl. 

In yet another embodiment, Uie invention relates to conq^ounds of formula I, wdhwrdn 
R' is a hydrogen atom. 

In yet anotiier embodunent, fbs mvention relates to compounds of formula I, wherein 
8 is 0 and R' is a hydrogen atom. 
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hx yet anotiier embodimeat, lSas invoDtian idates to compounds of fonnula I, wherein 
s is 0 and is different finrn a hydrogm atom. 

lo yet another embodiment, Has invendon relates to conq)oand8 of fonnula I, wherein 
5 sisl,UisOandR'isdif[^t£Nmiahydrogaiatom,Ci.«-aOcylanda^^ 

In yet another embodunent, the invention relates to conipouads of the goieral fi»mnla 
I, wheiem 8 is 1, U is S or NR'' and is a hydrogen atom. 

10 hi yet anoflier embodiment, the mvention relates to conq)ounds of formula I, wherein 
stsOandR'iscyano. 

In yet another embodiment, fliB mvention retetes to compounds of formula I, wherein 
8 is 0 and R' is a faaloigen atom sttdi as a fluoro atom or a chJoro atonou 

15 

In yet another embodiment, the ioveDtion relates to compounds of formula I, wherein 
sisl andUisOorS. 

In yet anotha embodiment, &e invention relates to compounds of formula I, whoem 
20 sislandUisNR*'. 

In yet another embodiment, the invention relates to coinpounds of formula I, wherein 
sislandUisnotNR''. 

25 In yet another anbodiment, the mvention relates to compounds of formula I, wherein 
8 is 1, U is NR*' and R* and R*' are independently selected fiom ttie group consisting 
of hydrogen, CM-alk(en/yn)yl and Ar. 

In yet another embodiment, the urvention relates to compounds of the general formula 
30 I, wherein s is 1. U is MR*' and R'* is selected fiom the group consisting of Ar, acyl, 
hydroxy-Ci.fi-alk(en/yn)yl, hydroxy-C3.8-cycloaIk(en)yl, halo-Ci.6-alk(en/yn)yl and 
halo-C34-cycloalk(en)yl. 
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In yet anoflier embodiment, the invaation relates to compounds of the general fonuula 
I, wherein s is 1, U is NR'W R*' is selected fiom the group consisting of hydrogen, 
C)^-aIk(eny!yn)yl, C3.8-cycloa]k(en)yl, C3.8-<5ycloalk(en)yl-CM-alk(en/yn)yl, 
Ar-CwHjlk(en/yn)yl and Ar-C3^ycloaIl£(en)yl. 

In yet anotha embodimrait, the invention relates to compounds of the general formula 
I, wherein s is 1, V is NR'W R' and R*' togethw fonn a 5-8 membered saturated or 
uisaturated ring which optionally contains one fiixther heteroatom. 

In yet another embodiment, the invention relates to compounds of formula I, wherein 
R* and R*' togeflicr form pyrrolidin, pipmdia, pipeaaan, moipholin, pyrrol, 
oxazolidin, tinazolidin or imidazolidin. 

In a preferred enibodiment, the invention rdates to conqjounds of foinn^ 
s is 1, U is and none of R' and R^' is ahydiogen atom. 

In a prefenced embodiment, the invention relates to conq)Ounds of fOTmulal, wherein 
s is 1, U is MR*' and at least one of R* and R*' is a hydrogen atom. 

In yet another embodiment, the invwition relates to cotc^unds of formula I, whwein 
8 is 1, U iam^ andR'' is a hydrogen atom. 

In a preferred ecibodiment, the invention relates to conqjounds of formula I, 'Mierein 
8 is I, U is NR'' and both R* and R*' are hydrogen atoms. 

In yet anotiier embodiment, ttie invention relates to compounds of formula I, wherdn 
8 is 1, U isNR*' and at least one of R' and R*' is different ftomAr, 
Ar-Ci^aIk(en/yn)yl and Aj>C3.8-cycloalk(en)yl. 

In yet anotiier embodiment, tiie invention relates to cosqwunds of formula I, vrbexwx 
XisSOz. 

In a preferred embodiment, ttie invention relates to compounds of formula I, wherein 
XisCO. 
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la yet anotitier embodimeat, tibe inventiozi relates to conqxHmds of fozmula I, wherein 
q is 0. 

In a preferred embodimeQt, the invraition relates to compoimds of formula I, wherein 
qisl. 

In yet another ^bodimoit, tbo inventton relates to compounds of foimula I, wherein 

ZisSo^NR^ 

In a prefmed embodiment, tbs invention relates to conipounds of formula I, v/bsKW. 
ZisO. 

In yet anotiier embodiment, the invention relates to compounds of formula I, wherein 

is selected fiom the grotqp consisting of Ar, hydioxy-Ci4-alk(eD^)yl, 
hydroxy-C3.rcycloa]k(ai)y], halo-C]^a]k(ai/yn)yl aQdhalo-G34rcycIoaIk(en)yl. 

In yet another onbodiment, the invention relates to compounds of formula I, wherein 

is selected from the group consisting of Ci^-alk(Bn/yn)yl, C3^-oycloalk(en)yl, 
C3^-oycloalk(wx)yl-Ci^alk(en/yn)yl, Ar-Cj^aIk3(«i/yn)yl and 
Ar-C34-cycloalk(«n)yl. 

One embodimaat of the invention relates to compounds of the general fonniilal, 
wherein V? is Ar, with tiie proviso Oat Ar is different finim optiooaUy substituted 
phenyl, optionally substituted condensed phenyl such as vaphtyl and optionally 
substituted thienyl. 

. One embodiment of tiie invention relates to compounds of the general fonnula I, 
wherem R' is Ar-Ci.ff<Ik(en/ifn>yl; with the proviso that A^Ci.6-alk(en/^)yl is 
different fiom optionally substituted phei^-Ci.<r8lk(eD/yn)yl and qitionally 
substituted condensed 

phenyl-Ci4-alk(en/yn}yl, such as optionally substituted nfli)htyl-C!.G-aIk(en/yn)yl. 
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Another embodiment of the invention relates to conqjounds of flie general finmnla I, 
wherein is selected ftom the group consisting of Ci^-alk(en/yn)yl, 
C3.8-oycloalk(«i)yl, C3^-cycIoaUc(en)yI-Ci^alk(en/yn)yl, Ar-CM-8lk(en/yn)yl, 
Ax-CM-cycloalk(en)yl, hydioxy-Cw-a]k(en/yn)yl, hydioxy-CM-cyoloalk(en)yl, 
halo-Cw-alk(en/yn)yl and halo-CM-cyoloalk(en)yl; 

In yet another onbodiment, the invention relate to compounds of flie general fomiula 
I, wherein Y is difiereot from optionally substituted tbienyl or phenyl when is 
Ai^Ci^j-alkyl, wherwn Ar is optionally substituted n^htyl and Ci^alk(en/yn)yl is 
vinylene, 1-piopeaylene, meftiylene or ethylene. 

hi yet another embodiment, ftie invention relates to compounds of the general fonmila 
I, vfha&a y is optionally sobstituted fhienyl or phenyl when R' is different from 
Ar-Ci^alkyl, wherem Ar is optionally substituted naphtyl and Ci^alkyl is vinylene, 
l-prppenylene, methylene or eOiyltaie. 

In yet another embodiment, the invention relates to compounds of formula I, wherein 
X is CX>, q is 0 and R" is diflEerent from Cw-alkyl, acyl and phenyl optionaUy being 
substituted by hydnayl or Cw-alkanyloaty. 

In yet another embodiment, the invention relates to compounds of formula I, wherein 
X is CO, q is 0 and R' is Ci^alk(enyyn)yl, with the proviso tiuit R' is different from a 
methyl group. 

In yet anotiiier embodnnent, the invention relates to compounds of formula I, wherem 
R' is CM-alk(en/yn)yl, C3.8-cycIoalk(en)yl or c:M-cycloaIk(en)yl-Cw-alk(en/yn)yl. 

In aprefeiied embodiment, the invention relates to conqiounds of finnm^ 
R'i8CM-alk(en/yn)yL 

In yet another embodnnent, tiie invention relates to compounds of ftjnnula I, wherehi 
R'isnotaCHb-groi5). 
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In yet another embodiment, the invention relates to compounds of fimnula I, ■?/btxwi 
R'isaCHs-group. 

In yet another embodiment, the invmtion relates to compounds of fonuula I, wherein 
5 R^iselbyL 

In yet another embodimoot, the mvention relate to con^pounds of formula I, wheidn 

is isopropyl. 

10 In yet another embodiment, the invention relates to compounds of formula I, wherein 
R^ is isopn^ylmeOxyl. 

In yet another embodiment, the invention relates to conq)ounds of &tmula I, wherein 
R' is tert-butyhnethyL 

15 

Ta yet another embodiment, flie invention relates to compounds of formula I, wherein 
R' is Ar-CM-alk(en/ya)yL 

la. yet another embodimmt, &e invwtion relates to compounds of formula I, wherein 
20 R'isAr-methyL 

hi yet another embodiment, the invention relates to conqjounds of formula I, whocein 
Y rq>resents a group of fbtmulae IX or XXX. 

25 hi yet anothor embodun^ the mvoition relates to compounds of formula I, \dierem 
each R' is mdependoitly selected fiom the groqp consisting of Ar-Ci^alk(en/yn)yl, 
acyl, .CO-NR*R*', cyano, nitio, -NRV, -S-R', ^QzR" and SOjOR". 

In yet another embodunent, tbe invention relates to compounds of formula I, wherem 
30 each R' is independently selected fiom the group consistmg of Ci4-alk(ea/ya)yl, 
C3^-cycloalk(en)yl, C3^-cycloalk(en)yl-CM-8l]c(en/yn)yl, Ar, halogen, 
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haIo-Ci-6-alk(en/yn)yl and Ci.6-alk(an/en/yn)yloxy; or two together fonn a 5-8 
membered saturated or unsatarated ring vfiasiti optionally contains one or two 
heteroatoms. 

h a preferred embodiment, the invention relates to oonqwunds of formula I, wherein 
each R' is independently selected fiomthe groi^ consisting of CM-alk(en/yn)yl, 
C3^-cycloaIk(6n)yl, At, halogen, halo-CM-aIk(ra/yn)yl and Ci-6-alk(an/en/yn)yloxy; 
or two together form a 5-8 membered saturated or unsaturated ring which 
optionally contaiiis one or two heteroatoms. 

hi another pie:ltoed ecobodiment, the invention relates to compounds of formula I, 
wherdn each is independently selected from the groi^ consisting of 
Cw-alk(en/Vn)yl, C3.8'Cycloalk(en)yl, Ar, halogen, cyano, halo-Ci^-alk(en/yn)yl and 
Ci.«-anE(aa/en^)yloxy; or two adjaceot substituents together form a 5-8 monbered 
saturated or unsaturated ring which optionally cfmtains one or two heteroatoms. 

In yet another embodiment, the mventioii relates to compounds of fonnula I, wherein 
eadi R* is md^mdaatly selected ftom tiie gcoap consisting of Cx.6-alk(en/yn)yl, 
C3.8-cycloaIk(en)yl, Ar, halogen, halo-Cu-alk(en/yn)yl and Ci^-alk(an/en/yn)yloxy. 

hi yet another embodiment, the inv^on relates to conqiounds of formula I, whereia 
each R' is independently selected fimn the grot? consisting of Ci4-alk<en/yn)yl, • 
C>8-cycloalk(en)yl, Ar, halogen, cyano, halo-Ci.6-aIk(en/yn)yl and Cw- 
aIk(an/ai/yn)yloxy. 

In yet another embodiment, the invraition relates to confounds of fimnula I, wherein 
two adjacent B? together fbrm a 5-8 membwed saturated or unsaturated zing which 
optionally contains oao or two heteroatoms. 

In yet another embodiment, tbs mvention relates to compounds of fonnula I, whetem 
two adjacent together fonn a 5-8 membered saturated or unsaturated caibocyclic 
ring. 
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In yet another embodiment, the invention relates to compounds of fimaula I, wherdn 
two adjacent R' togeOier fbnn 

-<CH2)„*-CH2-, -CH=CH-(CH3)m-, -CH2-CH=CH-(CH2V. 
-<CH2).,^-,-0-(CH2)„,^, -CHrO-(CH2)p-0-, -CH2-O-CH2-O-CH2-, 
-(CH2)„-S-.-S-(C2l2)«-S-, -CaH2-5KCH2)^-S-, .Cafe-S-CH2-S-CH2-, 
-KCH8)„-NH- , -NH-(CHa)w-NH.. ^-NHKOfcV-NH-, - CH=CH-NH-, 
-0.(C3i3)n,»^-. -CH2-0-(CH2)p-NH- or -0.(CH2)p.-NH-CH2-, -S-CCHzV-NH-, 
-N=CH-NH-, .N«CH-0- or -N-CH-S-, wherein m* is 1, 2 or 3, n* is 2, 3 or 4 and p* 
i8lor2. 

In yet anoflier erabodinarait, the invention relate to coraponnds of fistmola I, whraein 
two adjacent R» together fonn -(CH2V-CHa-, -CH=CH-(CHa),n-, 
-CH2-C2H«CH-(CH3)p», wherein m* is 1, 2 or 3, n* is 2, 3 or 4 and p* is 1 or 2. 

Xa yet another embodiment, the invention relates to conq»oands of fbimula I, whaem 
two adjacent R* together fonn -iCB^*-CHr wherein n* is 2, 3 or 4. 

In yet another aoibodiment, the invrartion relates to confounds of fonnnla I, wherein 
two adjacent R' together form -{CHih-. 

hi yet another embodimart, the invention telates to componnds of formula I, wherwn 
one R' is a halogen atom, ^ically a fluoro or chloro atom. 

In yet another embodiment, fte invention relates to compounds of formula I, wherein 
two sobstituents R' are independentty selected halogen atoms. Such halogen atoms 
are typicafly selected fixTO flie gtofiv c«»™stmg of 

m yet anottier embodiment, the uivention relates to conq)ounds of formula I, wherein 
oneR'iscyano. 

to yet another embodiment, flie invention relates to conq>ounds of formula I, whereto 
one r' is Ci.«-aUc(en/yn)yl. 
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Jn yet another embodimeat, the inventiw relates to cooqKnmds of fannula I, wherem 
one is halo-Ci^-a]k(en/^)yl, typically triftuotomefliyL 

In yet another embodiment the invmtion relates to compounds of fonnula I, wherein 
one is C34-cycIoalk(en)yl 

In yet another embodiment, the invention relates to compounds of finmula I, wiierdn 
one R" is Ar, typically phenyl. 

Jh yet another embodiment, the invention relates to conrpounds of fimnula I, wherein 
one R* is Cw-a]k(en^)yloxy. 

In yet another embodiment, fbs invention relates to conq>ound8 of fbimula I, whorein 
two adjacent foim a 5-8 membered saturated caibocyclic ring. 

In yet ano&er anbodiment, fhs invention relates to canq>ounds of finmula I, with the 
proviso that when X is CO, q is 0 and R' is CM-alk(en/yn)yl such as a methyl group 
then s is not 0 when is a hydrogen atom. 

Jn yet anottier embodiment, the invention relates to compounds of formula I, with the 
proviso that when X is CO, q is 0 and R' is Ci.fi-alk(en/yn)yl sodi as a methyl group, 
then is different fiom ahydrogen atom when s is 1. 

la. yet onofber anbodiment, &e invoition relates to compounds of formula I, vnfli the 
proviso that- when s is 0 and R* is a hydrogen atom fbsa NH-X-CS^a-I^' is not 
acetamide. 

In y^ another embodiment, flie conopound of finmnla I is not: 

N.[4-[[(4-aminpphenyl)amino]n)6tfayl]ph6nyl]-acetamide; 

K-[4H[[(4-amino-2-methylpl^yl}amino]metiiyl]pheiiyl]-ac6tamide; 

K-[4-[[(4-amino-3-methylph6ayl)amino]metbyl]phenyl]-acetamide; 

2.[[[4.(acetylanMno)phei^l]methyl]ainmo]-5-chloro-N-(5-chloro-^ 

benzamide; 

N-[H[(3A5-trimefl»x3^henyl)amino]methyl]phenyll-8oetamide; 
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N-[4-[[(5,6,7,8-tetaaiyd«>-5A8,8-tetramet^ 
acetamid^ 

N-[4-[[[3-(lH-iiiiidazol-l-ylxnefliyl)phrayl]aninio]me^ 
N-[4-[[[2KlH-iimda2»14-y]inefliyl)pheayllamii» 

N-[4-[([4-(lH-iniidazol4-ylmethyl)phenyl]amino3mett^^^ acetamide; 
N-[4-[[(4-amino-3,S^lichloraphaiy0ainmo}^ 
N-I4-[((2,4-dian»mo-6-qainaafflKnyl)aiiimo]^^ acetamide; or 

N-[4-[[(2,4-dianiiiu>-6-ip]UiazoliDy^ 

la yet another embodiment, the compound of foimula I is not: 

2-[[[4-(Bcetylaraino)pheoyl]mBfliyl]ainino]-5^>hloro-N-(5H}hloro-^ 

benzamide; 

N-[4-[[(3A5-trimethoxyphenyl)amino]metiiyl]phenyl]-acetamide; 

N-[4.[[(5,6J,8-tetrahydro-5,5,8,8-tetramelhyl-2-naphlhaleny0amiim 

acetamide; 

N-[4-[|I3-(lH-imidazol-l-yImethyOphKqrl]amixio3methyl3pbBnyl]-acet^ 
N-[4-I[[2KlH-indda2»W-ylme%l)phenyl]amixio3methyl3ph^ 
N-[4-[[[4KlH-iBiida2»l-l-ylmethyl)phenyl]amiiK)lmethyl3pheayl]-a 
}q.[4.[[(4.ami]io-3,5-dichloiopheay1)amino]i^^ acetamide 
N-[4-[[(2,4-diamino-6-qTiiaazolinyl)amiiio]methyl]phei^l> acetamide; or 
N-[4-[[(2,4HJiamino-^uinazoliiiyl)aBano]meaiyll^ acetamide. 

The molecular w«ght of the conqwunds of the iavention may vary fiom compound to 
compound. Tbs molecular weight of a compound of fbnnula I is typically more than 
200 and less than 600, and more typically more than 250 and less than 550. 

One aspect of the invention, relates to compounds of general formula XI and salts 
thereof: 
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wherein f, s, q, U, X, Z, r\ R'', R*, R' and R^ are as defined above, accordingly any 
of i; s, q, U, X, Z, R\ B}\ R', R*', R', R^ R*. R', R*'. R', R''. R', R' and R'' are as 
5 defined under formula I Any of the embodiments related to formula I are also 
embodiments of formula XI. 



In one embodimont, the invention relates to compounds of the general formula XI, 
which is not sobstitated by R^. 

10 

In another CTibodimeat, the invraition relates to compounds of the general formula XI 
being monosubstittited by R^ such as in the ortho-, meta- or para-position. 

In yet another embodiment, the invention relates to compounds of the general formula 
IS XI being disubstituted by R^ such as in the oitho- and para-position, in the metsr and 
para-position and in the ortho- and meta-positioa 

In yet another embodiment, the invention relates to compounds of the general formula 
XI being trisubsfituted by R^ 
20 Mother aspect of flie inventi(Hi relates to conipounds of the general formula XII or 
salts thereof^ 
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Wherein g, h, s, q, XJ, X, Z, R*, R'', R', R' and R' are as dejBned above, accordingly 
any of g, h, s, q, U, X, Z. R\ V}', R^ R^', R', R^ R^ R*. R*". R'. R''. R'. R' 
are as defined xindw formula I. Any of the embodiments related to fonmda I are also 
5 anbodimeots of ftomila XII. 



In on© embodimravt, the invention relates to compounds of the general formula XE, 
wherein the nitrogen atom is attached to position 1 of the naphtyl group. 

10 In anottxer embodiment the invention relates to conqx>unds of the general formula 
Xn, wheran the nitrogra atom is attached to poation 2 of the n^htyl ffoap- 

In yet another embodiment, the invention relates to compounds of the general formula 
xn, wherein g is 0, 1, 2 or 3, typically 0, 1 or 2. 

15 

la yet anoflxer embodiment, the invention relates to conqwunds of the general formula 
xn, wherein h is 0, 1 or 2, typicaHy 0 or 1. 

In yet anotha- embodiment, the invention relates to compounds of the general fbnnula 
20 xn, which are not substituted by R*. 

In yet anothw embodiment, the invention relates to compounds of the general formula 
xn bemg monosubstituted by R^ 

In yet another embodiment, the invention relates to conq»ounds of flie general formula 
2S xn being disubstituted by R^ 
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to yet another embodiment, the invention xelates to compounds of the general fonnula 
Xn being trisubstitoted by R*. 

Yet another aspect of flie invention relates to conqwunds of ttxe general foimula Xffl 
5 or salts thereof: 




(xni) 



wherein a, s, q, U, W, X, Z, R^ R*', R*, R' and R" are as defexed above, accordingly 
any of a, 8, q, U, W, X, Z, R', R''. R', R^ R*, R'. R', R*". R'. R''. R'. R' ™d 
r'' are as defined under formula I. Any of the embodiments related to formula I are 
10 also embodiments of formula Xlll. 

to one embodiment, the mvention relates to oonqwunds of the gaieral formula XIII, 
wheion the nitrogen atom is attadied to position 2 of the heteroaroniatic gtovp. 

15 to another embodiment, the invention relates to compounds of the general formula 
Xm, wherein the nitrogen atom is attached to position 3 of the heteroaromatic group. 

to yet anolhw embodiment, the invention relates to compounds of the general formula 
xm, wherdn a is 0, 1 (»: 2. 
20 to yet another embodunait,.the mvoitian relates to compounds of the genaal formula 
Xni, which are not substiltated hy R'. 

to yet another embodiment, the mvention relates to compoonds of the general formula 
xm being monosiibstitated by R^ 

25 
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Jn yet anofber anbodimoat, Uie invention xelates to coiqpoands of the general fimnnla 
Xni being disubstituted by 

Yet another aspect of flie invention relates to compounds of fte general fonnula XIV 
5 or salts thereof: 




(xrv) 

wherein b, c, s, q, U, W, X, Z, R\ R*', R*, R' and R* are as defined above, 
accordingly any of b, c, s, q, U, W, X, Z, R\ R*', R*, R'', R', R^ i^, R^ R'VR'. 
R''', r', r' and R'' are as defined under fonnula I. Any of flie embodimente related to 
1 0 formula I are also embodiments of fonnula XIV. 

]jQ one embodiment, the invention relates to compounds of the goieral fonnula XIV, 
wherein the nitrogen atom is attached to position 2 of Ifae hetetoaromatio group. 

IS Jn another embodiment, the invention relates to compounds of the general formula 
xrv, wherein the nitrogen atom is attached to position 3 of the heteroaromatic groxqj. 

In yet another embodiment, fbs invention relate to compounds of ttie general formula 
XIV, wherein b is 0, 1, 2 or 3, typically 0, 1 or 2. 

20 

In yet another embodiment, the invention relates to compouads of the general formnla 
XIV, wherenx c is 0 or 1, typically 0. 

In yet another embodiment, llie invention relates to compoimds of the general formula 
25 xrv, which is not substituted by R'. 
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In yet another embodisient^ Has inventioQ relates to compoimds of fbe general foranik 
XIV being monosubstitoted by R'. 

la yet anothra embodiment, tbs invention relates to compounds of tbe general formula 
5 XIV being disubstitated by R*. 

In yet another embodiment, the inventioa relates to confounds of fhe general fbrmnla 
XIV being trisubstitttted by R*. 

10 Yet anothra asfpect of the invention relates to conqiounds of the general formula XV 
or salte thereof: 

^(U). 





(XV) 



wherein d, e, s, q, U, W, X, Z, R', R*'. R^ R' and R' are as defined above, 
accordingly d, e, s, q, U, W, X, Z, R', R»'. R'. R^ R', R^ ^, R*. R*', R', R''. R'. 
R' and R'' are as defined under formula I. Any of the embodiments related to formula 
I are also embodiments of formula XV. 

In one embodiment, titie invwition relatra to compounds of flie genaal formula XV , 
wherdn fbo nitrogen atom is attached to position 4 of the hetooaromatic groi^. 

In anofliar embodiment, the invention relates to compounds of flie general formula 
XV, wherein the nitrogen atom is attached to position 5 of the heteroaromatic group. 



In one embodiment, tiie invention relates to conqrounds of the general formula XV, 
25 wheremttie nitrogen atom is attached to position 6 offhehetaroatomatic group. 
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In another embodiment, the invention relates to compounds of the general formula 
XV, wherein the nitrogen atom is attached to position 7 of the heteroaromatic groiq>. 

In yet another embodimoit, the invention relates to conqiomids of the general formula 
XV, whwdn d is 0, 1 or 2, typically 0 or 1 . 

In yet anoUier embodiment, fbe invention relates to conqxnmds of tiie general formula 

XV, wherein e is 0 or 1. 

In yet another end^odiment, tibe invention relates to conqjomids of the genoal formula 
XV, which is not sobstituted by R'. 

In yet another embodiment, the invention relates to compounds of the general formula 
XV being monosubstituted by R'. 

In yet ano&or embodiment the mvention relate to confounds of tibie general formula 
XV bemg disubstitated by 

In yet another embodiment, the invention relates to compounds of the gmoral formula 
XV being trisubstituted by R^ 

Ihe compounds of the following list and salts thereof are pref^red: 
{2-Amino-4'[(4rtert-lnttylphenyl<mino)-methylJ-plim^ add ethyl ester; 

(2-Amino-4-phenyl(mdnomethyl'phej^l)-carbamic acid ethyl ester; 
• [2rAmino-4--(n<gjhtkalen'2-}^aminom^yl)-phe^lJ-carbamic acid ethyl ester; 
[2-Amino-4-^-tofylamino-metfiyl)-phei^lJ-carbamic add ethyl ester; 
{2'AmiTUh4'-[(4-Mflmrome&iylp1u:r^l^^ add dhyl 

ester; 

(2-Amino-4'[(4-cM(mjphatylamino)'m^ylJ-pherQtl}-carbamic add eHiyl ester; 
(2-Amino-^'f(3'fluQr(^he^)^ino)-methylJ'pheiyl}><arb(mic add etl^l ester; 
{2'Ainino-4'[(4iflmr<^heni^amino)-meayi]-^ add ethyl ester; 

{2-Ainin<h4-[(2-fluorophei^mitto)-iitdhylJ-phei^l}-cca'bamic add ethyl ester; 
[2'Amim-4-(biphenyl'4'ylamtnomethyl)'phenylJ<arbamU: acid ethyl ester; 
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{2'Amjm-4'[(2,4-dtflmropheiiyhmino)-methyl]-phmyl}-<ar^ acid ethyl ester; 
{2-Amino-4'[(4-^haxyphenylamino)'methylJ-phmyl}'Carbamic acid ethyl ester; 
{2'Amino-4'[(4-cychhexylpkeriylammo)-inethyl]-pheTtyl}'C^^^ acid ethyl ester; 
{2-Amn(h4-(ifidmi'5'ylamin<methyl)ifhefQ>lJ'Carbamic add ethyl ester; 
{2-Amiw}-4-[(4'isopropy^he^lamim)^hyl]'phenyl}-a^ ethyl ester; 

and 

{2'Amlno^[(4-buty^henylamim)^hyl]'phenyl}^ add ethyl ester. 

In another embodiment, the cinqpotrnds of the fbllowine list and salts thereof are 
piefened: 

{2-Amino-4-[(4'tert'biay1phenylamim)'methylJ'ph&iyl}'Carb<^ add ethyl ester; 
^-AmtnO'4'phenyleantnomefftyl-ph^l)-carbcmic add ethyl ester; 
P-Amlno-4^mgfhthalenr2-ylamin(methyl)-pheivlJ'Carbamic add ethyl ester; 
p-Amino-4'Cp-tofylaminO'meayl)'phenyl]-carbamic add ethyl ester; 
{2'Amino-4-[(4'tr^lummeaf^henylamtno)'meai^l]-ph^ add ethyl 

ester; 

{2-Amino-4-[(4-Mrophenylamino)-mdhyl]'phenyl}-carhamic add ethyl ester; 
{2-Amino-4-f(3'fluorophei^lamino)'mdhylJ-phe^l}-carbamic acid ethyl ester; 
{2-Atfdno-4'[(4-fluorophenylmim)-mdhyl]-phen^^ add ethyl ester; 

{2'Ajtdno-4'[(2'ftuoropheriyhmim)^hyQ-phe^ add ethyl ester; 

[2'Ammo-4^henyU4-yhsadmwe^^ add eOyl ester; 

{2'Amin(Hf-f(2,4'dtfbtorvphei9lamlno)^methylJ-phenyl}^^ add ethyl ester; 
{2'Amino^-[(4-methaxyphenylamim)'^methyl^^^ acid ethyl ester; 

{2-Amino^'[(4<ychhacylphenylamino)'mdhylJ-pher^ ethyl ester; 

[2-Amtno-4-(indan-5-ylaminomethyl)'phenylJ-carbamic add ethyl ester; 
{2-Amino^-[(4-isopropylpheaylandno)-nfethyl]-phenyl}<a^ add ethyl ester; 
{2-AmimHf'[(44mtylphenylaniino)-methylJ-phenyl}-oarbamic add ethyl ester; 
{2'Amino-4'[(4--chU>ro'3-fluorophenylanmo)^^ add ethyl 

esto"; 

{2'Amino^'[(2,4-dicMor(vfmylandiw)mdhyl]phenyl}earbamU^ add ethyl ester; 
{2-Amino-4-[(2,3-diddorophenylamino)methyl]pheiiyl}carbamic add ethyl ester; 
{2-Amino-4-[(3.5'dichlorophenylamim)methyl]phenyl}carbamic add etltyl ester; 
{2-Amino^[(3,4Mloropheno^im)fmhyl]phenyl}carbamte add ethyl ester; 
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{2-Amtno-4-[(3-4rtflw}rmethy^^^ acid ethyl 

ester; 

{2-Amino-^-[(3-ftu<mj-4-trifluoromethylphenylandm)m^ 
ett^l ester; 

5 {2-Amino^[(3.4-<ttflmrophaiylamino)metfylJpheiQfl}carM add ethyl ester; 
{2-Amino^[(4-<yanopheTiylamino)metfQflJpheny add ethyl ester; 

(2-Amtno-4-[(4^hufro-3-triJhior(mea^lpher^^ 
ethyl ester; 

{2-Ammo^-[(3'Chl(mh4-mdhylphenylanibu>)meihyl]phe^^ add dhyl 

10 ester; 

{2'Amino^[(3-^Morophenylamim)mahyl]phenyl}carbamic add ethyl ester; 
[2'Amino-^-(m-tofyhminornethyl}phenylJcarbamic add ethyl ester; 
{2'Anano-4'[l'(4'(Morophenylandm)eaiyl]pht^^^ add dhyl ester; 

{2-Am1no^'[l-(4-tr^hioromethy1phenylamlm)^ add ethyl 

IS ester; 

N-^2-Amino-4'[(3ifluorqphero>lamtno)mdhylJpherQfl}'2,2^^ 
{4-f(4-Chlorapher^lamino)methyl]phenyl}carbamU: acid ethyl ester; 
■ {4,[(4.Tr^w^(mdhy1phenylamim)mdhyl]phenyl}carbamU: add ethyl ester; 
{4,[1^4'C3ilorophenylamtno)etliylJphenyl}carbamic add ethyl ester; 
20 {4-[(4-Fbwrophenylandno)mdhyl]'2'^meihy^h^ add dhyl ester; 

{4-[(4-Chhr(q>henylamtno)mdhylJ'2'methy^henyl}carbamic acid ethyl ester; 
{2-Me(hyl'4'[(4-tr^uor(mdhylphenylamirio)methyl]phe^ add ethyl 

ester; 

{4,[(3,4-Difluoropheriylmino)TadhylJ-2'me^ add dhyl ester; 

25 {4.[(3.Flvtorophenylamim)mdhylJ-2'mdhylphenyl}carban^ 

{2~Chloro-4-f(4-cMorophenytarntno}mdhylJpher^l}carbamic add dhyl ester; 
{2-CMoro-4'[(4-trifluorometfyl'phenylanano)'^dhylJ'phenyl}-oarba^ add dhyl 
ester; 

{2-Chloro-4-[(4'flwropheriylamlno)mdhylJphenyl}carbafdc add eOyl ester; 
30 {2-Chloro-4-[(3-flt«>rophenylaintnoJmea9lJpheHyl}carbam^ add ethyl ester; 
{2-Chloro-4'[(3.4'didthrophei^lamino)mtf^pheigfl}caHfamicacid ethyl ester; 
(2-Chhro-4-C(4-chloro-3-fluorophenylamino)mettylJpheiryl}c^ add dhyl 

ester; 
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{4.[(4'Chhrtipheriyhmtno)methylJ-2-fluorophenyl}c^^^ acid ethyl ester; 
(4.f(4.CMorO'3'fluoropheriyhmmo)methylJ-2-fluorophenyl}ccirbamic acid ethyl 
ester; 

{2-Fluoro-^-f(4-triflwrometlQ>lpheiiyUmmo)methylJpher^l}carbam add etlryl 
ester; 

{4'-DiTnetfylamino-5-[^flwnqfheriylamino)methylJbi^ 
ethyl ester: 

{4''DimeikylaminO'5'[(4^flmrmeiliy1phei^^ 
acid ethyl ester; 

{4'-Chhro-5-[(3-fluorophenylamino)metfylJbiphei^l-2-yl}carbam^ add dhyl ester; 

{4'-ChlorO'5-[(4-triflmromethylphenylammo)methyl]b^>hen^^ 

ethyl ester; 

N'^4'[(4'CMcfrt^henylamtrm)jneaiyl]phenyl}butyramide; 

N-^4'[(3^cMorophenylamiM)meaiyl]phenyl}butyramtde; 

N.{4.[(4-(Ahro'3'flumfphenylamtno)ine(hyl]phenyl}bia^ 

N-{4f(4-ftuorv-pbenylamino)metIgflJ'2'methylpheiofl}biayramid^ 

N-{4f(3'fluorqphenylamiiu>)methylJ-2-metJQflpherQfl}butyrami 

N.{4.l(4.chhrophmylanano)nieaiylJ'2'meaylphenyl}butyramide; 

N~{4-[(3.4-dicmor(g>hef^lamino)meikyl]-2-^me^ 

jf^4,f(4^l(nv-3-flu(mvhenylanano)meiJiyU'2^mea^ 

N^'-(Moro-4'[(4'tr0ium>me(hylpheii^l^ 

N-^-^hloro-4-[(4-flmrophenyUmiM)methy 

lf-(2-chU>ro^'[(3'fhtxiiropheiiyl^^ 

N'C2-chloro-4-[(4'ChhropheTiylamino)metl^lJphenyl}butyn^ 

N-{2-cMoro'4-[(3,4'dichlorqphenylammo)metlQ>lJphaiyl}but}a-amide; 

N'^2-chloro-4'[(4-chl(>rO'3-flmr<q>henyUmtrio)methyl]p^ 

N'{2-fbioro^-[(3-fluorophenylamtno)metky^ 

N.{4-[(4-chl<mtphenylamim)methyl]'2'flmrophet^l) 

N'{2-Jluoro-4'[(4-trtfluoronietfQifyherQflamtno)methylJph^ 

J^.{4-[(3,4-dicMofophenylamtno)me(hiyl]-2'Jluor^ 

lf.(4.[(4^hU>ro-3'flwrophenylamino)methyl]-2i^^ 
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According to one embodiment, the invention relates to a phannaceulical composition 
comprising one or more pharmaoeoticaBy acceptable camera or diluwits and a 
compound of foimula I wherein Y, U, X, Z, s, q, R*, R*', R' and R' are as defined 
above, accordingly any of s, q, U, X, Z, Y, W, R\ RS R'*, R', R'', R'. R', 
R', R''', r', R' and R*' are as defined under formula I, or salts 1fa«eo£ 
Pharmaceutical ccm^ositions of flie invention may thus comprise one or more 
conq)ound8 of formula I or salts thereof, such as one oonqwund of formula I or a salt 
thereof; or two compounds of formula I or salts thereof, or three compounds of 
fommla I or salts thereof. 

According to another embodiment, die invention relates to a pharmaceutical 
composition con^sing oas ot rnore phannaceutically acceptable carriers or dilusnits 
and a compound of formula XI wherein i; s, q, U, X, R\ R^', R', R' and R' are as 
defined above, accordingly any of ^ », q, U, X, Z» R\ R»', R', R*', R'. R*. R'. R*. 
R**, R^ r'', R', R* and R*' are as defined under formula XI, or salts toereof. 
Pharmaceutical conqwsitions of the invention may thus conqmse one or more 
compounds of formula XI or salts thereof such as one conq)ound of formula XI or a 
salt thereof; or two compounds of formula XI or salts Ihereoi^ or three compounds of 
formula XI or salte ttiereof. 

According to yet another embodiment, the invention relates to a pharmaceutical 
composition coo^sing one ormorephaimaoeaticany acceptable carriers or dihients 
and a compound of formula Xn wherein g, h, s, q, U, X, Z, rS R*', R', R» and R' are 
as defined above, aocordingiy any of g, h, s, q, U, X, Z, R*, R*', R*, R? , R*. R^ R*. 
r" R*'', r', R"'', R", R' and R** are as defined under formula XH, or salts thereof. 
Pharmaceutical compositions of the invention may thus comprise one or more 
compounds of formula XH or salts thereof such as one compound of formula XD or 
a salt thereof or two compounds of formula XII or salts thereof or foree compounds 
of formula XII or salts tibereof 

According to yet another embodiment, the invention relates to a pharmaceutical 
composition comprising one or more pbannaceutioally acceptable camera or diluents 
and a compound of formula XBH wherein a, s, q, U, W, X,. Z, R', R' , R*. R' and R^ 
are as defined above, accordingly any of a, 8, q, U, X, Z, W, R*, R' , R*, R , R', R*", 
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R*. R^ R^', R^ R'', R', R' and R'' are as defined under formula Xffl, or salts ftereof. 
Phannaceutical conqrasitions of the invention may tbus comprise one or more 
compounds of formula XDH or salts thereol^ such as one compound of formula Xlll 
or a salt thereof; or two compounds of formula Xm or salts thereof; or three 
5 compounds of fommla Xm or salts dxereo£ 

According to another embodiment the invention relates to a pharmaceutical 
composition comprising one or more phaimaceutically acceptable carriers or diluents 
and a compound of formula XTV wherein b, c, s, q, U, W, X, Z, R\ R'', R*, R' and 

10 are as defined above, accordingly any of b, c, s, q, U, X, Z, W, R\ R*', R^ R*', 
R', R* R*. R*, R"^', R', R'", R*. R' and R'' are as defined under fonnula XIV, or salts 
thereof. Phannaceutical congiositions of the invention may thus compriseone or more 
compounds of formula XIV or salts tboeo^ such as one conqx>und of formula XTV or 
8 isalt thereof, or two coiiq>ounds of formula XIV or salts thereof; or three compounds 

IS of formula XIV or salts thereof. 

Accordmg to yet another ranbodunent, the invention relates to a phannaceutical 
conq>osition comprising one or more pharmaceutically acceptable earners or diluents 
and a compound of formula XV wherein d, e, s, q, V, W, X, Z, rS R'', R', R' and R' 
are as defined above, accordingly d, e, s, q, U, X, Z, W, R*, R^', R*, R*', R', R^ R', 

20 R^ R*', R', R'', R', and R'* are as defined under fomiula XV, or salts thereof. 
Fbaimaceatical compositions of ttie uxvention may tiros oon^se one or more 
omqwunds of formula XV or salts fheieol^ such as one convoond of formula XV or a 
salt hereof; or two compounds of foimula XV or salts thereof; or tinee cooapounds of 
formula XV or salts thereof. 

25 

The invention provides a pharmaceutical composition for oral or parenteral 
administration, satd pharmaceatical composition comprising at least one compound of 
fimnula I or a salt tiioeof in a tiierapeutically effoctive amount together witii one or 
more phannaceutically acceptable carriers or dihients. 

30 

In one a^ect, tiie compounds of the invention may be administered as the only 
therapeutically effective compound. 
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la anoHier aspect the conqKyqnds of the mvention may be administered as a pait of a 
combixtation therapy, i.e. fbs compounds of Ifae invention may be administered in 
combination with other &a:^eutik;8lly effective compounds having e.g. anti- 
convulsive properties. The effects of such other con^jounds having anti-convulsive 
5 properties may include but not be limited to activities on: 

0 ion channels such as sodhim, potassiumi, or calcium channels 

• tbs excitatory amino add systems e.g. blodcade or modulation of NMDA 
recqptors 

• the inhibitory neurotransmitter systems e.g. enhancemeot of GABA release, or 
10 blockade of GABA-iq)take or 

• monbiane stabilisation effects. 

Cuneot anti-convulsive medications include but are not limited to, tiapibine, 
carbamazepine, sodium valproate, lamolrigine, gabi^entin, pregabalio, ettiosuxiniide, 
levetiracetam, phenytoin, topiramate, zsonisamide as well as members of tihe 
15 b(»2!odiazq)ine and barbiturate class. 

In one aspect, the compounds of the invention have been found to have effect on 
potassium channels of tiie KCNQ fionily, in particular the KCNQ2 subunit. 

20 In one embodiment, ^hivention relates to fte use ofoae or more compounds 
accordmg to the invention m a method of treatment The disorder or condition to be 
prevented, treated or inhibited is responsive to an hicreased icm flow m apotassium 
channel such as tiie KCNQ femily potassmm ion chamiBls. Such disorder or condition 
is preferably a disorder or condition of the central nervous system. 

25 

The compotmis of tiie invention are conisidered usefhl fbr increasbg ion flow in a 
voltage-dependent potassium channel in a mammal such as a famnan. 

The compounds of the invention are considered usefid fbr tiie prevention, treatment or 
30 inhibition of a disorder or condition being responsive to an mcreased ion flow in a 
potassium channel such as the KCNQ family potassium ion channels. Such disorder 
or condition is preferably a disorder or condition of flie central nervous systmi. 
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The compoTinds of the invention are thus considered useful for preventing, treating or 
inhibiting disorders or diseases such as sdzure disorders, neuropadiic and migraine 
pain disorders, anxiety disordras andneurod^raerative disord^. 

Accordingly, the oonqwunds of the invention are considered usefid for the prevention, 
treatment or inhibition of disorders or conditions such as convulsions, epil^sy, 
anxiety disorders, neuropafliic pain and neurodegeneradve disorders. 

According to one particular aspect, the compounds of the invention are comidered to 
be usefiil for preventing treating or inhibiting sdzaire disorders sudi as convulsions, 
epilq[>sy and status qnlqiticus. 

In one embodiment, tiie compounds of the invention are considered useful in the 
prevention, treatment and inhibition of convulsions. 

In another embodiment, flie compounds of the invention are considered useful in ihe 
prevention, treatment and inhibition of epilq)sy, qpileptic syndromes and qwleptio 
seizures. 

In yet anotiier embodiment, the compounds of the inventim are considered useful in 
the prevention, treatment and inhibition of anxiety disordras such as anxiety and 
conditions and diseases related to panic attack, agoraphobia, panic disorder \n± 
agoraphobia, panic disorder without agoraphobia, agoraphobia without history of . 
panic disorder, specific phobia, social phobia and other specific phobias, obsessive- 
compulsive disorder, posttraumatic stress disorder, acute stress disorders, generalized 
anxiety disorder, anxiety disorder due to goieral medical condition, substance- 
induced anxiety disorder, separation anxiety disonier, adjustment disorders, 
performance anxiety, hypochondriacal disorders, anxiety disorder due to gen^ 
medical condition and substance-induced anxiety disorder and anxiety disorder not 
otherwise specified. 



In yet another embodiment, flie compounds of tire invention are considered useful in 
tiie prevention, treatment and inhibition of neuropatiiic pain and migraine pain 



wo 2004/080950 



36 



PCT/DK2004AN)0162 



disorders such as allodyrda, hyperalgesic pain, phantom pain, neuropalfaic pain related 
to diabetic neuropa&y and neupathic pain related to migraine. 

In yet another embodiment, the conqwunds of the mvention are considered useM in 
the prevention, treatment and iohibitioa of neurodegenerative disorders such as 
Alzheimer's disease; Huntington's chorea; multQ}le scl^sis; amyotrophic lateral 
sclerosis; Creutzfeld- Jakob disease; Paikinson's disease; encephalopathies induced by 
AJDDS or infection by rubella viruses, herpes viruses, borrelia and unknown pathogens; 
trauma-induced neurodegenerations; neuronal hyperexcitation states such as in 
medicament withdrawal or intoxication; and neurodegenerative diseases of the 
peripheral nervous system such as polyneuropatiiies and polyneuritides. 
In yet another embodiment, the conqwunds of fhe invention are considered useful m 
the prevention, treatment and inhibition of neurod^enerative disorders such as 
Alzheimer's disease; Huntmgton's chores multiple sclerosis; amyotrophic lateral 
scl^sis; Creutzfeld-Jakob disease; Paikinson's disease; encephalopathies induced by 
AjDS or infection by mbella viruses, heipes viruses, boixelia and unknown pathogens; 
and traunui-induced neurodegenerations. 

In yet another embodiment, tiie compounds of the invention are considered usefol in 
the prevention, treatment and inhibition of neuronal hyperexcitation states sudi as in 
medicament withdrawal cx intoxication. 

The invention provides compounds showing eilbct in one or more of the Mowmg 
tests: 

• "Relative e£Quxtiuou^ the KCNQ2chaDner 

Which is a measure of flie potency of the contpound at the target channel 

• "Maxinnnn dectinsbodc" 

Wbidb is a measure of seizures induced by non-specific CNS stimulation by 
electrical means 
o "Pilocarpine induced seizures" 

Sdzures induced by pilocarpine are often di£5cult to treat witii many existing 
antiseizure medications and so reflect a model of "drug resistant seizures" 

• 'Electrical seizure-tiveshold tests" and "Chemical seizure-tiveshold tests" 
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These models measure the threshold at which seizures are initiated, thvis bdng 
modds that detect whether caoq)Ounds oould delay seizure initiation. 
« "Amygdala kindling" 

Whi(^ is used 88 a measure of disease inogressioD, as in nonnal animals 
5 seizraiBs in this modd get more severe as the aninud receives further 

stimulations. 

According to one particular a^ect of the mvention, the compounds are KCNfQ2 active 
mfh an BC90 of less than ISOOOnM such as less than lOOOOoM as measured by the 
10 test "Relative efEhix through the KCNQ2 dumnel" which is described below. 

According to (me particular aspect of the inveotioo, tiie conaiKnmds are KCNQ2 active 
with an ECso of less than 2000hM such as less Ifaan ISOOoM as measured by the test 
"Relative efflux fhrongih the KCNQ2 chaunel'* which is described below. 

IS Acccnding to anotiier particular aspect of the invention, tiie compounds are KCNQ2 
active with an ECso of less tiian 200nM such as less tium 1 SQnM as measured by the 
test 'lleMve efQux through the KCNQ2 channer which is described below. 

According to anotiier particular aspesA of the invention, the compounds have an EDso 
20 of less than 15 vag/kg m tiie test '^Mlaximum electroshock" which is described below. 

According to yet anotiier particular aspect of tiie urvention, the compounds have an 
EDso of less tiian S myg/lEg in the test "Maxmmm electroshock" which is described 
below. 

25 Accotdmg to one particular aspect ofthe invention, the compounds have an EDso of 
less tiian 5 mg/kg in tiie "Electrical sdzure -threshold test" and "Chonical seizure - 
threshold tesf ' which is desracibed below. 

Some conq)ounds have few or clmically insignificant side effects. Some of the 
30 compounds are thus tested in models of tiie unwanted sedative, hypotiietmic and 
ataxic actions of the compounds. 
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Some of conqpounds have a large fbsapea&Q index between anticonvulsaat 
efficacy and side-efifects sudi as iitq)ainnent of locomotor activity or ataxic effects as 
measured by performance on a rotating rod. This means fliat the compounds will 
expectedly be well tolerated in patiente pennitting high doses to be used before side 
efiects are seen. Thereby compliance with tba tlierapy will expectedly be good and 
administration of hig^ doses may be pemutted making the treatment more efficacious . 
in patients who would oAerwise have side eEEbcts wi& oth^ medications. 

Definitions 

The term heteroatom ref^ to a nitrogen, oxygen (h: su^>bur atom. 
Halogen means flucno, ohloro, bromo or iodo. 

The expressions Ci.6-alk(en/yn)yl and Ci^alk(an/en/yn)yl mean a Cw-aDcyl, 
C2.6-a]kenyl or a CWaOgmyl groiq>. 

Hie term Ci^aOcyl refers to a branched or unbranched all^l group having fiom one 
to ox carbon atoms inclusive, including but not limited to methyl, ethyl, 1-propyl, 
2-propyl, 1-butyl, 2-butyl, 2-melhyl-2-prDpyl, 2-2-dimethyl-l-prppyl and 
2-meaiyl-l-pnipyl. 

Sinularly, C^e-alkenyl and Ci«-eSkyayU respectively, desigoate such groups having 
from two to six carbon atoms, inchiding one double bond and one triple bond 
respectively, including but not limited to ethraiyl, propraiyl, butenyl. eGhynyl, propynyl 
andbutynyl. 

The expressions CM-alkyl and Cu-alkanyl re&s to a branched or unbranched aOsyl 
group having fiom one to four carbon atoms inclusive, including but not limited to 
methyl, efihyl, 1-propyl, 2-propyl, 1-butyl, 2.butyl, 2.methyl-2-propyl and 
2-metbyl-l-prqpyl. 
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The expression C w-«il!c(en/yn)yl means a Cw-aDtyl, C24-aIkenyl or a C^a-alkynyl 
group. 

The term Cw-aDcyl refers to a branched or unbranched attyl groiqj having from one 
to three carbon atoms hiclusive, including but not limited to methyl, ethyl, l-propyl 
and 2-propyl. 

Similarly, Cw-alkenyl and C^3-alkynyl, respectively, designate such groups having 
fiom two to Ihree carbon atoms, inchiding one double bond and one triple bond 
respectively, including but not limited to ethenyl, propenyl, ethynyl and propynyl. 

The expressions C34-^cloa]k(en)yl and G3.8-cycloa]fc(ao/en)yl mean a 
Ca^^-cydoallcyl- or cycloalkenyl groq^. 

Hie tenn Cs-s-cycloall^l designates a monoc^lic or bi^lic caibocycle having three 
to eig^t C-atoms, including but not limited to cydopropyl, cydopentyl, cyclohexyl, 
etc. 

The e^qn^sdons C34-cycloaIk(ei^l and C3-6-eycloB]k:(an/en)yl mean a 
C3.«-<^cloa]]cyl- or cydoalkenyl group. 

The term C3.e-cycloalkyl designates a monocyclic or bicyclic caibocycle having three 
to six C-atoms, including but not limited to cyclopcopyl, cyclopentyl, cyclohexyl, eto. 

The term C3.8-cycloaIkenyl designates a monocyclic or bicyclic carbocyde having 
three to eight C-atoms and including one double bond. 

The expression C54-cycloalk(6n)yl means a Cs^^loalkyl- or oyoloalkenyl ffoap. 

The tenn Cs4-cycloalkyl designates a monocyclic or bicyclic caibocycle havfaig five 
to eight C-atoms, hiduding but not limited to cydopeatyl, cyclohexyl, eto. 
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The teim Cs^-cycloaOaoyl designates a monocydio or bicyclic caxbocyde having 
five to eight C-atoms and including one or two double brads. 

In the term C34-cyoloaIk(en)yl-CM-alk(en/yn)yl, C3*<;ycloalk(en)yl and 
CM-alk(6n/yn)yI are as defined above. 

The tenn Ar refers to opti(niaUy substituted aromatic ^sterns of 5-10 caibon atoms, 
wherein 0, 1, 2, 3 or 4 carbon atoms may be nptaaed with independentiy selected 
b^eroatoms. Examples of such Ar groups are optionally substituted phenyl, 
optionally substituted naphtyl, optionally substituted thiopheue, optionally substituted 
finan, optionally substituted Uiiazole, optionally substituted pyridine, optionally 
stibstitttted pyiimidine, optionally substituted pyxiole and optionally substituted 
oxazole. Ar may be substituted with one or more substitueats independently being 
hydmxy, halogen, Ci^a]k(en/yn)yl, 

C«-oycloaDc(en)yl, C«-cyoloalk(en)yl-Ci.«^en^)yl, halo-Ci.6-alk(en/yn)yi, 
Cj.«-aIk(Bn/en/yn)yloxy, C:53*^an/en/!yn)yioxy, acyl, cyano, 
-CO-NH-Ci.<-alk(tm/yn)yl, -CC>-N(Cj^ralk(en/i^)yl)2, -NH-Ci^^alk(en/yn)yl, 
-N(Cw-a3k(en/yn)yl)2, -NHj, -S-Ci^i-alk(en/yn)yl, -S0j-Ci^5-alk(en/yu)yl, 
-S0iN(Cu-alk(en/yn)yl)2, -S02NH-Ci.«-alk(en/yn)yl and -S020-Ci^alk(eoyyn)yl; or 
two substituents may togettia fbnn a S-8 membered ssbnrated or unsaturated ring 
which optionally contains one or two heteioatoms. Such two ringfomnng substitoeats 
may be adjacent and may together fbrm: 
-(C3EJa)„.-CI^»-, -CH<H-(CHaW-. -CHa-CH=CH-(CHi)p««, 
-(CH2)„*-0-, -(XC3H2)m«-0-, -CH2-0-(CH3)p*-0-, -CHrO-CH2-0-aJ8-, 
-{CHiV-S-, -S-(CHi),«.*-S-, -CHz-S-CCKfeV'-S", -CHz-S-CHz-S-CHz-. 
-(CH2)„^NH- , -NH-(C3l3V-NH-, -CHa-NH-(CHi)p.^NH-, - CH-Oi-NH-, 
-0-(CHa)m*-NH-, -C3E!2-0-(CH2)p»-NH- or -(HCH2)p^NH-Caab-, 
-S-(CH2)m«-NH-, -N<!H-NH-, -N=CH^ or -N=CH-S-, whereui m** is 1, 2 or 3, 
n** is 2, 3 or 4 and p** is 1 or 2. 

As used herem, the temi acyl refers to fimnyl, Ci4-alk(en/yn)ylcaxbonyl, 
C3.8-cycloa3k(en)ylcaibonyl, Ar-caibonyl, Ar-Ci^-alk(en/iyn)ylcaibonyl or a 
C3^cycloalk(en)yl-Ci.e-aIk(en/yn)yl-caibonyl group, wherein Ci.6-alk(en/yn>yl, 
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C34-cycloa]k(ea)yl and Ar are as defined above. 

The term halo-Ci.«-ani<en^)yl desigBates Cw-alk(eii/yn^l bdng substituted with 
one or more halogen atoms, including but not limited to trifluoromethyl. Similarly, . 
halo-C3^-cyoIoalk(en)yl designates C3*<5yBloalk(en)yl being substituted with one or 
more halogen atoms and halo-C34-cycl08lk(6n)yl-Ci^alk(en/yn)yl, designates 
C3.8-cycloa]]fi(6n)yl-Ci^a]k(en/yn)yI bong substituted with one or more halogen 
atoms. 

The tarns hydroxy-Ci^-alk(en/yn)yI, hydroxy-C34-alk(en/yn)yl, 
. hydroxy-C3*Kjycloalk(en)yl, Ar-Ci.«-8lk(en/iyn)yl, Ar-C>«-cyoloaIl£(en)yl, 
Ci.e-alk(an/en/yn)ytoxy, Cw-alkanyloxy, CWalkenyloxy, CWalkynyloxy, 
Cj^-alk(an/en/yn)yloxy, Ci.«-alk(enyim)ylcaibonyl, CM-anc(en/yn)ylcarbonyl, 
Ar-caiboDyl, A3M:Ji.«-alfc(en^)yloaibon3d, 

C3.8-cycloa]k(6n>yl<:^i.(!-a]k(en/yn)ylcaibanyl etc. designate such groups in y^ch the 
Ci.«-al]£(en/yn)yl, Cz-^^ilkei^l, (Walkynyl, C3.«-cycloalk(en)yl and Ax are as defined 
above. 

The tenn "two substituents togeOier fbnn a 5-8 membored satorated or Unsaturated 
ling, which optionally contains one or two heteroatoms," refers to aliphatic or 
aromatic caibocyclic or hBtaro<^lic «ysten» wherein the ring is formed by S to 8 
at>»ns which micy be substituted by one or more substituents independentiy behxg 
Cw-alk(en/yn)yl, Qwra!k(en/ya)yl, CWcyBloalk(en)yl-Ci.^alk(en/yn)yl, halogen, 
hBlo-CM-alk(en/yn)yl, halo-C3-8-a]k(en/yn)yl or C3.B-cyoloalk(en)yl-CM-aDc(6n/yn)yL 
The rii^ forming atoms are selected fiom 3-8 carbon atoms and 0-2 heteroatoms 
selected 6om N, S, or O. When the two ring forming substituents are attached to the 
same nitrogen atom, titien said nitrogen atom becomes one of the atoms forming the 
ring. When two ring forming substituents ars attached to an idipbatic or aromatic 
caibocyctio or heterocychc group, tiien the two lingfoimmg substituents are 
conveniently attadied a^j acent to each other and the ring formed by tiie two 
substituents is fosed to flie aliphatic or aromatic caibocyclic or heterocyclic group. 
Two ring forming substitaKits may together be represented by: 
-(CKW„.'-€H2-, -Caa=CH-(CHj)„-, .C3H2-CH»CH-(CIfc)p... 
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-CH<3H[-CH=CH-, -(CHWn-O-, -CHCHj)m-0-, -CH2-0-(CH2)p"-0-, 
<3H2.CK3B[2-0-CHa-, -(CHaV-S-, -S-(CH2)„-S-. -CHz-S-CCHaV -S-. 
-GHz-S^-S-CHz-, -<CH2)„-NH- , -NH-(CH2)m"-NH-, -CH2-NH-(CH2)p-.-NH-, 
- CH<W-NH-, -0-(CH2)m-NH-, -CHrO-(CH2)p.".NH- or ^CHzV-NH-CHi-, 
-S-(CH2)m"-NH-, -N=CH-NH-, -NKH-O- or -N><H-S-, wbsrein m" is 1, 2 or 3, 
n*' is 2, 3 or 4 and p" is 1 or 2. 

Tho salts of flie invention are preferably phannaoeutioally acceptable salts. Such salts 
incMe phanoaceutical acceptable add addition salts, phannaceuticaUy acceptable 
metal salts, aDmoniuia and alkylated ammonium salts. 

The pharmaceutically acceptable salts of the invention are preferably acid addition 
salts. 

Add addition salts include salts of inorganic adds as well as organic adds. 

The acid addition salts of the faxvention are preferably phannaceutically acceptable 
salts of tije compounds of the inventiwi fiwmed wilt non-toxic adds. 

Blepresentative exaxoples of suitable inorganic adds indnde hydroddoiic, 
hydrotoanic, hydroiodic, salfinio, sulfamic, phosphoric and nitric adds and the Uke. 
Sttdi acid addition salts can be formed by methods known to the person skilled in the 
art. Funher «xaaq>le8 of pharmaceoticaUy acceptable inorganic or organic add 
addition salts inchide the pharmaceutically acceptable salts listed in/. Pharm. Sci. 
1977, 66, 2, which is incorporated herein by lefctence. 

Representative example of suitable organic adds inchide formic, acetic, 
tridiloroaoetic, trifluoroacetic, propionic, benzoic, dnnamic, dtric, fomaric, glycolic, 
lactic, maldc, malic, malonic, mandelic oxaUc, picric, pymvic, salicylic, sucdnic, 
elfaanesulfonic, tartaric, ascorbic, pamoic, gluconic, dtraconic, aspartic, stearic, 
pahnitic, BiyrA, glycolic, p-aminobenzdc, ghitamic, bis-metliylenesalicylic, 
methanesulfonic, ethanedisnlfonic, itaconic, benzenesulfonic, p-totoenesulfonic acids, 
theophylline acetic acids, as weU as the 8-halolheophyllines, for example 8- 
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biomo1beoplqrl]jiie and the like. FarOta examples of pbannacentical accc|>td>le 
inorganic or oigamc add addition salts include flie phannacenticaUy acceptable salts 
listed in J. Pfaanu. Sci. 1977,66,2, whidi is incoiporated b^ein by reference. 

Examples of metal salts include lithium, sodium, potassium, magnesium salts and the 
like. 

Examples of ammonium and aOcylated ammonium salts include anmumium, mettiyl-, 
dimethyl-, trimethyl-, ethyl-, hydroxyethyl-, diethyl-, n-batyl-, sec-butyl-, tert-butyl-, 
tetramethylammonium salte and the like. 

Also intended as pharmaceutical acoqptaible acid addition salts are the Iq^drates, which 
ttie present compounds are able to Sma. 

The ctmipoonds of Che present invention may have one or more aflymmetiio centres 
and it is mteaded that any optical isomere, as separated, pure or partially purified 
optical isom^ or racemic mixtures thereof are included within the scope of the 
inv^tion. 

Furthermore, when a double bond or a My or paitidly saturated ring syston is 
present in fbe molecule geometric isomers may be finmed. It is intended that any 
geometric isomers, as separated,- pure or partially purified geometeic isomers or 
mixtures Ibaceof are inchided wiOiin the scope of die InveDtion. Likewise, molecules 
havhig a bond wifli restricted rotation may fijrm geometric isomers. These are also 
intended to be included within the scope of the present invention. 

Furthermore, some of the compounds of the present mvention may exist in di£lbrent 
tautomeric lEbrms and it is intended that any tautomeric fi>rm8 that the coirq)Ounds are 
able to Scxm are induded within the scope of the present mvention. 

The compounds of this mvoation mi^ exist m unsolvated as well as in solvated forms 
with solvents such as watar, ethanol and the like. In general, the solvated forms are 
considered equivalent to ttie unsolvated fi>nn8 ibr the purposes of fiiis mvention. 
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Some of the conqxymids of the present inventioa cootahi cbiral centies and such 
compounds exist in the fomi of isom»8 (i.e. enantiomars). Tbo invention includes aU 
such isomers and any mixtures thereof including racemic mixtures. 

Racemic forms can be resolved into the optical antipodes by kaown methods, fitr 
exaniple, by separation of diastereomeric salts diereof wilfa an optical^ active add, 
and liberating the optically active anune conrpound by treatment a base. Another 
metiiod fbr resolving racemates into the optical antipodes is based upon 
chronaatognq>hy on an (^ticaUy active matrix. Racemic compounds of tiie present 
invention can also be resolved into tiieir optical antipodes. e.g. by fiactional 
crystallization of d- or 1- (tartrates, mandelates or camphorsulphonate) salts. The 
conq>ounds of tiie present invention may also be resolved by the formation of 
diastereomeric derivatives. 

Additional meOiods for the resolution of optical isomers, known to tiiose skilled in the 
art, may be used. Such metiiods inchide lliose'discnssed by J. Jaques, A. Collet and S. 
Wilen m "Bntmtiomers, Racemates, and Resolutions", John Wiley and Sons, New 
York (1981). 

Optically active compounds can also be prepared fiom optically active starting 
materials. 

Has invention also encompasses prodrugs of the present compounds, 'which on 
administration undergo chemical conversion by metabolic processes before becoming 
pharmacologically active substances. La general, such prodrug will be functional 
derivatives of ttie compounds of die general formulae I, XSU Xm, XTV or XV, 
which are readily convertible in vivo into tiie required compound of tiie formulae I, 
XI, xn, Xm, XIV or XV. Ctonventional procedures for the selection and preparation 
of suitable prodrug derivatives are described, fbr ocample, in "Design of Prodrugs", 
ed. H. Bundgaard, Elsevier, 1985. 

The invention also encompasses active metabolites of the present oonqiounds. 
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Whenever mentioxied in lelotion to fhe conqwimds of the finmulae I, XI» XEI» XIE^ 
Xrv or XV, the tenns epilepsy and epilepaes enabrace m offbs epilepsies, epilq>tic 
syndromes and epUeptio seizures referred to in fctemational League Against Epilepsy: 
Proposal for revised clinical and electroenoephalogn^jhic classification of epUeptio 
seizures. Commission on Classification and Terminology of flw liitemational League 
Against EpUepsy. Epilepsia 1 Wl 22: 489-501 and in International League Against 
B^lepsy: Proposal fiw revised ctassification of epilepsies and epUeptic syndromes. 
Commission on Classification and Temiinology of the Ihtemational League Against 
Epilepsy. Epilepsia 1989 30(4): 389-399. 

Whenever mentioned in relation to &e compounds of fihe formulae I, XI, XD, Xm, 
XIV or XV, the tem anxiety disordfflCB eo)*races conditions and diseases related 
panic mu^ agonq>hobia, panic disorder widi agan^hobia, panic disorder without 
agon#K>lna, agareidiobia ^flxoot history of panic disorder, specific phobia, social 
phobia, obsessive-compulsive disorder, postttaomatio stress disorder, acute stress 
disorders, generalized amdety disorder, amri^ disorder due to general medical 
condition, substance-induced amdety disorder, separation anxiety disorder, a^ustment 
disorders and anxiety disorder not otherwise specified as defined by American 
Psychialric Association Diagnostic and statistical manual (^mental disorders, 4ed 
1994: 1 10-1 13, 393-444 and 623-627. 

Pbamaeeutieal compositions 

The oranpovmds of this invention are genwally utilized as the fi«e base or as a 
pharmaceutically acceptable salt thereof. Representative examples are mentioned 
above. 

If desired, the pharmaceuticBl composititm of flie invention m^ comprise the 
compound of formula I in combination with finfliar phnmacologically active 
substances such as those described in the fisregoing. 



The compounds of the invention may be administered alone or in combination widi 
pharaiaceutically acceptable earners or atdpients, in either single or multiple doses. 
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Tbe phannaceutical compositioQS accoidiog to the inveation may be fommlated -mih. 
phannaceuticaUy acceptable caniets or diluents as well as any other known adjuvants 
and SKcipients in accoidance wi& convoitional techniques such as those disclosed in 
Remington: The Science and Practice of Pbannacy, 19 Edition, Geimaro, Ed., Mack 
5 PobH8hmgCo.,Ba8ton,PA,199S. 

The phaimaceutioal compositions may be ^edfically finmulated for administration 
by any suitable route such as tbe oral, rectal, nasal, pubnonaiy, topical (inchidiog 
buccal and sublingual), transdninal, intcadstenial, intRq)eritoneal, 
10 pairateral (inchiding subcutaneous, intramuscular, intraHiecal, intravenous and 
intradennal) route, the oral route being prefened. It will be qjpredated that the 
prefored route will depend on the general condition and age of the subject to be 
treated, fte nature of the condition to be treated and the active ingredient chosen. 

15 Phaimaceuticalconvositiomlbrord administration include soUd dosage fon^ 
as capsules, tablets, dragees, pills, lozenges, powders and grannies. Where 
appropriate, they can be prepared wSx coatings such as enteric coatings or they can be 
formulated so as to provide controlled release of fte active ingredient such as 
sustahied or prolonged release accordiDg to me&ods well known m tbe ait. 

20 

liquid dosage finms for oral administrailion include solutions, ennilsions, 
suspmsions, syrups and elixirs. 

Phannaceutical compositions fbr parenteral administration include sterile aqueous and 
25 nonaqueous injectable solutions, diqiersions, su^ensions or onulsioiis as well as 
sterile powders to be reconstituted in sterile ngectable solutions or dispersions prior to 
use. Depot iiqectable fbnnulatioxis are also cmtemplated as bemg withm die s^ 
the present invention. 

30 Ofbs[ suitable administration forms include suppositories, sptsys, oudments, oeiaes, 
gels, u)halants, dmnal patdhes, mq>hmts eta 
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The pharmaceutical compositions of Ms inveotion or tiiose v^ch are manu&ctined 
in accordance with this invention noay be adnunistered by any suitable route, for 
example orally in the form of tablets, cqisoles, powdos, synqjs, etc., or parentrarally 
in the form of solutions Sar injection. For pr^aring such compositions, m^ods well 
5 known in the art may be used, and any jdunmaceuticalfy acceptable earners, diluents, 
excipients or other additives nonnalfyused in Has art maybe used. 

A typical oral dosage is in the range of fiom about 0.001 to about 100 mg^ body 
weii^ per day, prefiatably fiom about 0.01 to about 50 mg/kg body weight per day, 
and more preferred fiom about 0.05 to about 10 mg/kg body wei^ per day 
administered in one or more dosages audi as 1 to 3 dosages. The exact dost^e will 
dqpeod iq>on the jfieqnency and mode of administration, the sex, age, weight and 
gaieral condition of tiie subject treated, tiis nature and sevacily of tiie conditidn 
treated and any concomitant diseases to be treated and otiier factors evidoit to tiiose 
skilled iia&e art 

The formulations may convenierdly be presented in unit dosage form by metiiods 
known to those skUled in the art. A typical unit dosage form for oral adnunistration 
one or inore times per day such as 1 to 3 times per day may ccHStain fir^ 
20 about 1000 mg, preferably fiom about 0.1 to about 500 mg, and more prefenred fiom 
about 0.5 mg to about 200 mg. 

For parenteral routes such as intravenous, intrafliecal, intramuscular and simiho: 
admitiistration, typically doses are in the otdst of about half the dose employed for 
25 oral administration. 

The compounds of tins invention ate goeraSly utilized as tiie fiee substance or as a 
phannaceatically accqitabte salt fbsnot One example is a base addition salt of a 
confound having the utility of a fiee acid. "When a compound of the mvention 
30 contains a fiiee add such salts may be prq>ared in a conventional manner by tiieating a 
solution or suspension of a fiee add of tiie compound of tiie invention with a ch^cal 
equivalent of a pharmaceutically acceptable base. Representotive examples are 
mentioned above. 
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For parentaal administratiaa, solutions of fhe novel cQoq>ound8 of the investion in 
sterile aqueous solution, aqueous jxopyl&as glycol, aqueous vitamin B or sesame or 
peanut oil ntay be employed. Such aqueous solutions should be suitably buffered if 
necessary and the liquid diluent first rendered isotonic witii sufiBdent saline or 
glucose. The aqueous sohitions ate particularly suitable fbr intravenous, 
intramuscular, subcutaneous and infnq>en[toneal administFBti<nL The sterile aqueous 
media employed are all readily available by standard techniques kno^ to tibose 
skilled in the art. 

SolutioiK for injections noay be ptq)ared by dissolving the active ingredient and 
possible additives in a part of the solvent for mjection, preferably sterile water, 
adjusting the solutitm to a desired volume* sterilising the solution and filling it in 
suitable ampules or vials. Any suitable additive convmtionally used in the art may be 
added, such as tonicity agents, piesen^ves, antioxidants, etc. 

Suitable pharmaceutical earners include inert solid diluents or fillers, sterile aqueous 
solution and various organic solvents. 

Exan^les of solid carriers are lactose, terra alb«, sucrose, cyclodextrin, talc, agar, 
pectin, acada, stearic acid and low aUcyl elhen of ceUulose com starch, potato 
stardb, talcum, magneaum stearate, gelatin^ lactose, gums, and the like. 

Any other adjuvants or additives usually used fbr such purposes such as colourings, 
flavourings, i^eservatives etc. may be used provided (hat they are conq>atible with the 
active ii^redients. 

Examples of liquid caniecs are syiup, peanut oil, olive oil, phospho lipids, &tty adds, 
&tty acid amines, polyoxydfbyleao and water. Similarly, the carrier or diluent may 
include any sustained rdease matmal known in the ait, sudi as glyceryl monoslearate 
or glyceiyl distearate, alone or mixed with a wax. 

The pharaxaceutical conqKwitions fonned by combining the novd compounds of the 
invention and the pharmaceutical acceptable canim are then readily administered in a 
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variety of dosage fbtxns suitable for fbs disclosed lOtttes of admiiiistiation. The 
fonnuktionB may conveniently be presented in unit dosage fiam by methods known 
in the art of pharmacy. 

Framulations of the present inyention suitable fat oral administiation vaay be 
presented as discrete units such as ospsales or tablets, each OHitainiiig a 
predetermined amount of the active ingredient, and whidi may include one or more 
suitable recipients. Furthemiore, tiie orally available jEbmnilations may be in the foam 
of a powder or granules, a solution or suspension m an aqueous or non-aqueous 
liquid, or an oil-in-water or wat^-in-oil liquid emulsion. 

If a soUd carrier is used for oral administration, the piq>a»ation may be tablette, 
placed in a hard gelatine cqwole in powder or pellet fbim or it can be in the form of a 
troche or lozenge. 

The amount of solid carrier will vary widely but will usually be fiom about 25 mg to 
about 1 g. 

If a liquid carrier is used,.&e preparation may be in the fcmn of a syvap, emulsion, soft 
gelatine cq)8ule or sterile injectable hquid such as an aqueous or non-aqueous liquid 
suspension or solution. 

If desired, the phannaceotical compositiQn of the invention may comprise the 
compound of the fonnnlae I, XI, XII, XHI, XIV or XV in combination with fUrther 
pharmacologically active substances such as those described in tiie foregoii^. 
I^cal examples of redpes for tiie fomnilation of the invention are as follows: 

1) Tablets containing 5.0 mg of a oacapomA of Ifae invention calculated as the 
free base: 

Compound of formulae I, XI, XII,Xin, XIV or XV 5.0 mg 

Lactose 60 mg 

Maizestarch 30mg 
Hydroxypiopylcenulose 2.4 mg 
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MicrooystalUnecellalose 19.2 mg 

OcoscamielloseSpdiumTypeA 2.4 
Nfognesiiimsteaiate 0.84 nig 

Tablets coiitauiing 0.5 mg of a ccnxipouDd of tbe invention calculated as 
the j&ee base: 

CQnipoundoffbimulaeI,XI,XII,Xin,XIVorXV 0.5 mg 

Lactose 46.9 mg 

Maizestarch 23.5nig 
Povidone 1.8 mg 

Nficrociystalline cellulose 14.4 mg 

Croscaimellose Sodium Type A 1.8 mg 

0.63 mg 



IS 3) Synq) containing per millilitre: 

CompouttdoffonnulaeI,XI,Xn,XIII,XXVorXV 25 mg 

Soibitol 500 mg 

HydroxyprppylceUutose 15 mg 

Glycerol 50 mg 

20 Metfayl-paraben Img 

Propyl-paiaben 0.1 mg 

0.005 mL ■ 
O.OSmg 
0.5 mg 

Water adlmL 
Solutiott for injection containing per miUilitre: 

Compound Qf formulae I, XI, XHXin, XIV or XV 0.5 mg 

Sorbitol 5.1 mg 

Acetic Acid 0.05 mg 

Saccharin sodium 0.5 mg 

Water ad ImL 
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Preparation of the compounds of tiie inventiwi 

Tbs compounds of the invention of the general fbnnnla I, whetem R\ R^ R'*, 
R', Y, X, Z, q and s are as defined above may be prepaied by the methods as 
lepreseated in tibe schemes and as described below: 
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Id the compounds of general fonaulae n» IIIa» mb, IV, V, XX, XXI, XXD^ XXDI, 

XXIV, XXV, XXVI, xxvn andXXVni 

R', R^', R^ R'', R', U, Y, X, Z, q and 8 are m defined undar formula I, with the 
proviso that Ri is not acyl in compounds of gaiCTal foimnlae XXH, XXBtt, SXTV . 
and XXV. 

Compounds of the general formulae H, XX, XXm, XXIV and XXVI are either 
obtained from commercial sources, or prepared by standard methods knovm to 
chemists skilled in the art. 

Compounds of the general formulae nia and mb are ddier obtained fiom 
commercial sources, or pr^ared by standard methods known to diemists skilled in 
the art as outlined below. 

Compounds of the general formula XXII, may be prepared by reacting suitably 
substituted p-biomo-anilines or p-iodo-anilines of general formula XX with suitable 
eleclzophilic reagents, such as suitably substituted acid chlorides, acid bromides, acid 
iodides, sulfonyl chlorides, carbamoyl cMorides, chloro formates, isocyanates and 
wifli or without the addition of bases, such as pyridine, trialkyl amines, potassium 
carbonate, magnesium oxide or lifliium-, sodium-, or potassium alcoholates, in a 
suitable solvent, such as ethyl acetate, dioxane, tetrahydroiuran, acetonitrile, or 
diethyl ether, at a suitable temperature, sudi as room temperature or reflux 
temperature. These derivatives of general finmula XXI are then subjected to an add- 
base reaction at the NH-fimction using an allqdmagnesium balide, such as 
mefhylmagnesium halide, isopropylmagnesium halide, or using a dial&ylmagnesium, 
such as dibutylmagnesium, as the base, in a suitable solvent such as tetrahydrofuraii or 
diethylether at a suitable temperatutre such as -30 'C or 0 °C. The acid-base reaction 
is then in situ followed by a lithium-halogen exchange by the addition of an 
allcylUthium such as n-butyllitiiium, sec-butyllithium or tert-but)rllithium in a suitable 
solvent such as tetrahydroiuran or dietiiylether at a suitable temperatutre such as -78 
'C or 0 "C. The organometallio species are tiien reacted with a suitable forraylating 
reagent such as DMF or a suitable.w^lating reagent such as acetylchloride. For 
general zef(»«nces see Wakefield (B. J. Wakefield, "Qisanomagnesium M^ods in 
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Organic Synthesis", Academic Press, 1995) and BiaadsmaA Verkruijsse (L. 
Bramlsma and H. D. Verkroijsse, "Pxepmlive Volar Otganometallic Chemistiy", 
Springer-Verbg, 1987). 

5 Alternatively, compounds of the graiaral formula XM may be prqpared by palladium 
catalysed C-N bond-forming reaction between suitably substituted p-bromo or p-iodo 
derivatives of general formula XXBI and suitably substituted amides or carbamates, 
as described by S. I«. Budiwald et al. (J. Yin and S. L. Buchwald, Organic Letters, 
2000,2,1101). 

10 

AltOTiatively, compounds of the general formula XXD may be prepared by reacting 
suitably substituted anilines of general formula XXTV with smtable electrophilic 
reagents, such as suitably substituted acid chlorides, acid bromides, acid iodides, 
sulfbnyl chlorides, carbamoyl chlorides, chloro formates, isocyanates and with or 
IS without the addition of bases, such as pyridine, trialkyl amines, potassium carbonate, 
magnesium oxide or lithiumt-, sodium-, or potassium alcoholates, in a suitable solvent, 
such as ethyl acetate, dioxane, tetrabydcofuran, acetonitrile or diethyl ether, at a 
suitable temperature, such as room t6n:q)erature or reflux tmperature. 

20 Compounds of general formula XXV may be prepared by nitration of compounds of 
formula XXn, in wMch (U)s-R' is hydrogen, under standard nitrating conditions, 
sudh as acetic acid anl^dlide^tric add, sulphuric add/nitric acid, sulfiuic 
acid/sodium or potassmm nitrate, tiifluoroacetic acid/sodivm or potassium nitrate at a 
suitable temperahue such as 0 "C or room tosperature. 

25 

Ccmipouads of general formula XXVn may be prepared by reacting conQxiunds of 
general fbrmula XXVI with suitable electropliilic reagents, sudi as suitably 
substituted acid chlorides, acid bromides, acid iodides, suUanyl chlorides, carbamoyl 
chlorides, chloro ibnnates, isocyanates and with or wi&out flie addition of bases, such 
30 as pyridine, trialkyl amiries, potassium caiboxiate,magaerium oxide or UlMum-, 
sodium-, or potassium alcoholates, in a soitaible solvent, sudi as ethyl acetate, 
dioxane, tetrahydroituran, ac^onitrile or diethyl ethear, at a suitable ternpraatur^ such 
as room temperature or reflux tonperature. 
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Compovmds of goieral formula XXVni may be pi^ared fix>m compounds of the 
general fomnila XXVn by radical halo^iation reactions known to tbe chemist 
. sldlled in &6 ait, such as reaction witti N-bromosoccinimide and dibenzoylperoxide, 
in a suitable solvent, su^ as tetrachloromeOiane or benzene at a suitable t«npaature, 
5 such as reflux tenqjerature. 

Some compounds of general formula V may be prepared by reductive amination 
reactions of compounds of tbe general formula XXV, known to the dbemist skilled m 
tiie art, with amines of type Y-NH3, using reducing agents, sudi as sodium 
10 borohydiide or sodium (^anoborDhydride in a suitable solvent, sudi as methanol, 
ettutnol, tetrahydioforai, water, dioxane or mixtures fhoeo^ with or without addition 
of catalytic amounts of acid, such as acetic acid or hydrochloric add, at a suitable 
temperature. 

IS Alt»cn8tiv6ly,conq>ounds of general fonnuto XXV can be reacted witii amines of type 
Y-NH2, in a suitable solvent, such as methanol, ethanol, tetiahydroforan, dioxane, 
xylene or mixtures thereof with or without addition of catdytic amounts of add, such 
as acetic add, at a suitable teinperatore, to form imines, that can be isolated by 
crystallisation or by evt^ration of the solvent. .The ixosAes can then be reduced using 

20 reducing agents, such as sodium borohydiide or sodium cyanoboiohydride in a 
suitable solvent, such as meGbanol, eOnnol, tetrahydroforan, water, dioxane or 
mixtures thereof, witii or without addition of catalytic amounts of add, sudi as acetic 
acid, at a suitable temperature, to give conopounds of the general formula V. 

25 Alternatively, some compounds of flie general formula V naay be prepared by the 
reaction of compounds of ftie general formula XXVm with amines of type Y-NHj, 
for example 4't6rt-butylani]ine, in a suitable solvent, such as tetrahydroforan, dioxane 
or NJ4-dimethylformamide, with or without addition of bases, sudi as tridkyl ammes 
or potassium caibonat^ at a suitable tenq>erature. 

30 

Alternatively, some confounds of gennal formula V xasy be prq>ared by nitration of 
compounds of general stnicture IV, in which (U)rR* » hydrogen, under standard 
nitrating conditions, sudi as acetic acid anhydrideMtrio add, sulphuric aoid/dtric 
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add, sulfuric acid/sodium or potasshim nitrate, trifluoioflcetic acid/sodium or 
potassiimi nitrate at a suitable temperature such as 0 "C or room tempoatore, followed 
by reaction with amines of ^e Y-NHj, for example 4-tert-butylaniline, in a suitable 
solvent, such as tetrahydrofuran, dioxane or NJ^-dimethylfoimamide, with or without 
5 addition of bases, such as trialkyl amines or potassium carbonate, at a suitable 
temperature. 

Altwatively, appropriate carboxylic adds are reduced with impropriate reducing 
agents, sudi as borane, and caibojc/Iic acid esters are reduced with qipiopriate 

10 reducing ageate, such as diisobutyl aluminium hydride. The resulting benzylic 
alcohols are tten reacted with a suitable oxidant, such as tetrapropylammooium 
pernj&enate/N-methyhnoipholin-N-Qxido, pyridinium ddorochromat or 
dime&yisulfoxide/ oxalyldilonde, to give compounds of genoal fimnula mb. 
Additionally, for fsaQxBt variation of R', compounds of the general fotmula IQa, 

15 wherem R' => methyl, U » oxygen, and s « 1, can be demethylated by methods known 
to chemists skilled in the art, such as treatmoit wiflt boron ttibromide m a suitable 
solvoat, such as dichloromethane, at a suitable temperature, such as 0 °C or room 
t^iq)6Fature. Ths resulting phenols can then be transformed into compouiids of fbs 
gensaal formula ma, wherein U = oxygaa, and s = 1, by m^ds known to chemists 

20 skilled in the art. Such me&ods include: (a) the reaction witti electrophiles, such as 
alkyl dblorides, alkyl bromides, allQrl iodides, benzyl chlorides, benzyl bromides, 
ben^l iodides, carbonic acid ddorides, carbonic acid bromides, or carbonic acid 
anhydrides in the presence of'suitable bases, sudi as potasnum carbonate, in a 
suitable solvent, such as tetnOiydrofiiran, //ii^-dhnetl^lfonnamide, or 1,2- 

25 dicMoroethane, at suitable temperatures, such as room temperature or reflux 
temperature; (b) the reaction with alkyl, benzylic, or heteroaiylalkyl alkohols under 
conditions known as HasMtsunobu reaction (O. Mitsunobu Synthesvi 1981, 1). 

Altenoatively, confounds of the general formula ma may be prq>ar6d by the reaction 
30 of ccnnpounds of the general stnicture II with smtable electropbilic reagents, such as 
suitably substituted add ddorides, add bromides, add iodides, sulfonyl chlorides, 
cari)Binoyl chlorides, chloro formates, isocyanates and with or wifliout die addition of 
bases, such as pyridine, trialkyl amines, potassium caibonate, magnesium oxide or 
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lithiiim-, sodiam-, or potasshm alcoliolstos, in a suitable solvent, such as e&syl 
acetate, dioxane, tetrahydroflinm, acetonitrile or dielliyl ether, at a suitable 
temperature, such as room t6aQ)eiature or reflux teoiperature. 

5 Compounds of the general formula IV may be prepared, fidm compounds of the 
goieral formula ma by radical halogenation reactions blown to Hie diemist skilled in 
{be art, such as reaction with N-bromosocdnimide and dibenzoyl^eroxide, in a 
suitable solvent, such as tetFachloramethane or benzeoe at a suitable temperature, such 
as reflux temperature. 

10 

Some compounds of the general formula I may be prepared by the reaction of 
conqiounds of the general formula IV with amines of type Y-NHz, for example 4-tert- 
butylaniline^ in a suitable solvent, such as tetrahydrofuran, dioxane or N,K- 
dimethylfozmamide, witti or without addition of bases, such as tdalkyl amines or 
15 potassium carbonate, at a suitable traiqiacaturB. 

Compounds of ttie general fonnula I can be prepared by reductive amination reactions 
of compounds of the general formulae lOb and XXII, known to the diemist skilled m 
the art, with amines of type Y-WSh, using reducii^ agents, such as sodium 
20 borohydride or sodium cyanoboiohydride in a suitable solvent, such as methanol, 
eftanol, tetrahydrofuran, water, dioxane or mixtures fhereoi^ with or wi&out addition 
of catalytic amounts of acid, sndi as acetic add or hydiodiloric add, at a suitable 
temperature. 

25 Alternatively, coixq>ound8 of the general formulae mb and XXUcan be reacted with 
amines of type Y-NHs, in a suitable solvent, sudi as methanol, etibanol, 
tetrahydrofuran, dioxane, xylene or mixtures ttiereo^ with or without addition of 
catalytic wnounts of add, sudi as acetic add, at a suitable temperature, to form 
imines, fbst can be isolated by crystallisation or by evfqporation of the solvent He 

30 imines can then be reduced wring redudng agents, sudi as sodium borohydride or 
sodium cyanoborohydride in a suitable solvent, sudi . as methanol, ethanol, 
tetrahydrofuran, water, dioxane or mixtures thereof, with or without addition of 
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catalytic amounts of acid, such as acetic add, at a soitaible temperatoie, to give 
c(siq)ounds of the gennal fomnda I. 

Alternatively, conqwunds of fte general fonnula I may be piepsted by the reaction of 
5 compounds of the general fi)imula V witfi a suitable reducing agent, such as iron or 
anc powder in aqueous hydiodblcnic acid or in alcoholic ammonium chloride or 
aqueous sodium ditibiomte, in a suitable solvent, such as tetralqrdrofiiTan or eOianol. 

To obtain compounds of tiiie general fbnnula I, whore U is !NR^' and s is 1 and and 
10 optionally R*' are not hydrogen, a protecting groiq), such as tertbutyloxycaibonyl, is 
introduced at the beszylic nitrogen in compounds of the general formula V, before the 
reduction of ^ nitro grotq>, by mettiods Imown to the chemist skilled in the art This 
protecting groiq) is cleaved by known meOiods, after the introduction of R' and 
optionally R*', said introduction is acconQ>lished by using one or mcnre of the 
IS following methods: 

Introduction of R' by a reductive alkylation procedure usii% suitable aldehydes and 
reducing agoats, such as sodium borobydride or sodium cyanoborohydiide in a 
suitable solvent, sudb as mefhaool, elhanol, tetrahydrofiinm, water, dioxane or 
20 mixtures thereof with or without addition of catalytic amounts of add, such as acetic 
acid, at a suitable tanperatur^ as desoibed above. 

Optional introduction of R'' by an additional reductive allgrlation procedure using 
suitable aldehydes and reducing agoots, sudi as sodium borohydride' or sodium 
25 pyanoborohydride in a suitable solvwit, such as methanol, eflianol, trtrahydro&ran, 
water, dioxane or mixtures thereof with or without addition of catalytic amounts of 
acid, such as acetic acid, at a suitable tempoature, as described above. 

Alternatively, R^' or R' may be mtroduced by an acylation reaction using suitable 
30 electrophilic reagents, such as add dilorides, acid bromides, add iodides, sulfonyl 
chlorides, and alkyl formates with the addition of bases, such as trialkyl amines, 
potassium carbonate, magnesium oxide or li^um-, sodium-, or potassium 
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alcoholates, in a suitable solvent, such as efliyl acetate, dioxane, tetrahydrofiiran, 
acetonitrile or diettiyl ether, at a suitable temperature, as draraibed above. 



Ezamples 

Analytical LC-MS data were obtained on a PB Sdex API 150EX instrument equipped 
with lonSpray source and Shimadzu LC-8A/SLC-10A LC system. Column: 30 X 4.6 
mm Waters Symmmetry C18 column with 3.5 m partide size; Solventsystem: A = 
water/trifluoroacetio acid (100:0.05) and B « water/acetomtrile^fluoroacetic acid 
(5:95:0.03); Method: Linear gradient elution with 90% A to 100% B in 4 minutes and 
with a flow rate of 2 mUma. Purity is wpressed in % and was determined by 
integration of ttie UV (254 mn) and ELSD trace. Hie retention times (RT) are 
eeqtressed in minutes. 

•»H 1^ spectra were lecoided at 500.13 MHz and "C ^lm spec^ 
at 125.76 MHz, both on a Broker Avance DRX500 instrument Deuterated chloroform 
(99.8%D) or dimethyl sulfoxide (99.8%D) were used as solvents. TMS was used as 
internal reference standard. Chemical shift values are expressed in ppm-values. The 
foltewing abbreviations are used for multiplicity of NMR. signals: s = singlet, d = 
doublet^ t » triplet, q «= quartet, qui = quintet, h » heptet, dd - double doublet, dt « 
double triplet, dq - double quartet, tt « triplet of triplets, m - multiplet andbr- broad. 

Preparation of intermediates 

(4-Methyl-2-nitrophenyl)-carbamic acid ethyl ester 

4-Methyl-2-m(ioamline (45.7 g, 0.30 mol) was dissolved in tetiahydro&ran (350 mL) 
and K:2C03 (50 g, 0.36 mol) was added. Ethyl cUoroformate (39.1 g, 0.36 mol) 
dissolved in THF (50 mL) was added and the solution refluxed for 18 hours. The 
mixture was cooled to ambient temperature and the solid filtered off. Hie solution was 
concentrated in vacuo and flie resulting solid reorystallised fixim eflumol to give 47.1 g 
(70 %) of the title compound as yellow crystals. LQMS (m/z) 224.9 (MH*); RT = 
3.08. 'H NMR (CDCb): 1.35 (t, 3H); 238 (s, 3H); 4.28 (q, 2H); 7.42 (d, IH); 8.00 (s, 
IH); 8.45 (d, IH); 9.70 (s, IH). "C NMR (CDCU): 14.4. 20.4, 61.9. 120.7. 125.6, 
132.4, 133.1, 135.9, 136.9, 153.3. 
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The following mteimediates were prepared analogously: 
(4-Bromo-2-chlorophenyl)carbamic acid e%/ ester 

LOMS (m/z) 278.9 (M*); RT ■= 3.45. 'H NMR (CDCh): 1.38 (t, 3H); 4.30 (q, 2H); 
7.10 (br 8, IH); 7.42 (d, IH); 7.55 (s, IH); 8.12 (d, IH). "C NMR (CaXJls): 14.9, 
62.2, 115.5. 121.3. 123.0, 131.2, 131.8. 134.5, 153^1. 

(4-Bronuh2-fluorophenyl)carbamic add efftyl ester 

torn (m/z) 262.8 (M*); RT = 3.21. NMR (CDCI3): 1.35 (t, 3H); 4.27 (q, 2H); 
6.80 (br 8, IH); 7.30 (br m, 2H); 8.05 (br m, IH). 

(4-Bromo-2-methylphenyl)carbamic add effiyl ester 

urns (m/z) 258.6 (M*); RT » 3.67. *H NMR (CDCU): 1.38 (t, 3H); 2.35 (s, 3H); 
4.30 (q, 2H); 7.05 (br s, IH); 7.50 (d. IH); 7.65 (s, IH); 8.20 (d. IH). 

(4-Acetylphenyl)caii>amic add ethyl ester 

urns (m/z) 207.8 (M*); RT « 2.16. 'H NMR (CDQa): 1.35 (t, 3H); 2.60 (s, 3H); 
4.27 (q, 2H); 7.00 (br s, IH); 7.50 (d, 2H); 7.95 (d, 2H). "C NMR (CDCI3): 14.9, 
26.8,62.0,118.0,130.3,132.5,142.9,153.5,197.4. 

N'(4'bnmO'2-chhrophertyl)butyranUde 

LOMS (m/z) 277.8 (MH*); RT =3.00. 'H NMR (CDCk): 0.95 (t, 3H): 1.70 (m, 2H); 
2.35 (t, 2H); 7.32 (d, IH); 7.45 (s, IH); 7.50 (br a, IH); 8.25 (d, IH). "C NMR 
(C3)Cl3): 14.1, 19.8,40.3, 117.1, 122.9, 123.5, 131.2, 131.8, 134.3, 171.6. 

N'(4'bromoph&iyl)butyramide 

'H NMR (CDCla): 1.05 (t, 3H); 1.80 (m, 2H); 2.35 (t, 2H); 7.15 (br a. IH); 7.45 (br m, 
4H). 

N-(4'bromo-2'flwnvphenyl)1nityran^ 

'H NMR (CDCb): 1.05 (t, 3H); 1.75 (m, 2H); 2.45 (t, 2H); 7.30 (br m, 3H); 8.30 (br 
m,lH), 
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N-(4-bromo-2'me^i^he^l)lmtyiwnide 

LOMS (m/z) 256.0 Q/t)i RT - 2.60. 'H NNDl (CaDQs): 1.05 (t, 3H); 1.80 (m, 2H); 
2.25 (s. 3H); 2.40 (t, 2H); 6.90 (br s, IH); 7.35 (br m. 2H); 7.80 (hr d, IH). "C NMR 
(CDCI3): 13.8, 17.6, 19.0, 39.5, 180.0, 124.9, 127.0, 130.5. 132.7, 133.1, 134.8, 171,3. . 

5 

(4-Bromom^l'2'nitr(vher9l)-carbamic acid ester 

(4-M6thyI-2-nittDphenyl)-caibanuc add etfayl ester (22.4 g, 0.10 mol) is dissolved in 
CCI4 (300 mL) and N-bromosuowniniide (17.8 g, 0.10 aamol) is added foUowed by 

10 dibenzoy^peroxid (0.73 g, 0.003 mol). The mixture is stiired at refhix for 12 hours and 
then cooled to ambirait traq>eratare. The mixtoie was filtered and the solution 
concentrated in vacuo. The remaining solid was reraystallised fiom me&anol to give 
17.0 g (56 %) of the title compound .as bri^t ydlow crystals. LC/MS (m/z) 304.3 
(MH*); RT = 3,22. *H NMR (CDCls): 1.38 (t, 3H); 4.29 (q, 2H): 4.50 (s, 2H); 7.65 (d, 

15 IH); 8.25 (s, IH); 8.58 (d, IH); 9.85 (s. IH). "C NMR (CDCI3): 14.8, 31,5, 62.5, 
121.6, 126.5, 132.4, 135.9, 136.0, 136.8, 153.4. 

(2-ChlorxHf'formylphe^l)carbamic acid ethyl ester 

To (4-Bionio-2-chlorophenyl)caibaniic acid etfayl ester (6.1 g, 21.9 mmol) dissolved 
20 in dry tetcahydroftran (100 mL), kqrt under an aigon atmosphere and cooled on an 
ice both, was added dibutyhnagnesium (11 mL of a 1.0 M sohition in heptane, 11 
mmol) and fhe soktion was stirred for 30 minutes. The solution was flien cooled to 
-78 °C using an acetone/diy-ice bath and n-bntylUfhium (15 mL of a 1.6 M solutira in 
hexane) was added over 30 mniutes, wMle keepmg the temperature below -70 "C. 
25 The mixtuiB was stin^ for 1 hour, and then DMF (3.2 g, 43.8 mmol) was added 
diopwise. The mixture was allowed to reach ambient t^erature, stiired for 1 hour, 
aod quenched by addition of aqueous ammoniumchloride (50 mL). The phases were 
separated and the organic phase was evtqjorated in vacuo. The product was purified 
by cohunn chromatogn^hy using , silica gel on a Flashmaster system eluting with 
30 heptane/ethyl acetate (linear gradient fiom 1:0 to 5:1). Ftactions contaimng the 
product were pooled and evaporation tn vacuo gave the title compound as a white 
soM(2.5g,50%) 
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LOMS (m/z) 228.1 (M*); RT » 2.55. NMR (CDCI3): 1.30 (t, 3H); 4.22 (q, 2H); 
7.45 (br s, IH); 7.70 (d, IH); 7.85 (s, IH); 8.38 (d, IH); 9.80 (s, IH). "C NMR. 
(CDCls): 14.4, 62.2, 118.9, 122.2, 129.9, 130.2, 131.7, 140.2, 152.7, 189.7. 

5 The following intemiediates were jxepead analogoosly: 

(2-Fbum)-4'fonnylphenyl)carbaniiG acid ethyl ester 

yarn (m/z) 211.9 (MO; RT = 2.24. *H NMR (COCaa): 1.38 (t, 3H); 4.32 (q, 2H); 
7.15 (br s, IH); 7.60-7.72 (br m, 2H); 8.40 (br m, IH); 9.90 (s, IH). "C NMR 
10 (CDOs): 14.4, 62. 1, 1 14.2, 1 19.1, 128.2, 131.5, 132.6, 150.7, 152.7. 190.0. 

(4'Formyl'2'm^iylphenyl)airhamU: add ethyl estw 

urns (m/z) 207.8 (JNf*); RT = 2.18, 'H NMR (CDCI3): 1.38 (t, 3H); 2.40 (s, 3H); 
4.30 (q, 2H); 6.70 (br s, IH); 7.70 (d, IH); 7.80 (b, IH); 8.25 (d, IH); 9.93 (s, IH). "C 
15 NMR (Caoas): 14.5, 17.5, 61.8, U8.6, 125.7, 130.1, 131.2, 131.4, 142.0, 153.1, 
. 191.3. 

N-(4-formylpher^l)but}n'amide 

LCMS (m/z) 192.0 (M^; RT = 1.94. *H NMR (CDCI3): 1.00 (t, 3H); 1.80 (m, 2H); 
20 2.40 (t, 2H); 7.60 (br 8, IH); 7.72 (d, 2H); 7.85 (d. 2H)', 9.95 (s, IH). "C NMR 
(Caxaa): 13.7, 18.9, 39.8, 119.2, 1312, 132.2, 143.6, 171.7, 191.1. 

N-^'^<m}-^'formylphei^l)butiramitk 

LCMS (m/z) 225.7 (M*); RT = 2.39. 'H NMR (CDQa): 1.08 (t, 3H); 1.82 (m, 2H); 
25 2.50 (t, 2H); 7.80 (d, IH); 7.90 (br s, IH); 7.95 (s, IH); 8.70 (d, IH); 9.90 (s, IH). "C 
NMR (CDCI3): 13.7, 18.8, 40.0, 120.6, 122.8, 129.6, 130.3, 132.2, 139.8, 171.5, 
189.8. 

N'{2-flmro-4-fcanny^fhenyl)butyramide 
30 LCMS (m/z) 210.0 (M*); RT = 2.10. 'H NMR (CD<%): 1.05 (t, 3H); 1.80 (ra, 2H); 
2.45 (t, 2H); 7.60 (m, IH); 7.70 (br m, 3H); 8.65 (m, IH); 9.90 (s, IH). "C NMR 
(CDaa): 13.7, 18.8,39.8, 113.9, 120.8, 128.3, 132.2, 151.0, 152.9, 171.7, 190.0. 
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N-(4-forn^l'2'methyIpheHyl)tutyramide 

LC/MS (m/z) 206.0 Qt); RT = 1.98. 'H NMR iCDCk)' 1.05 (t, 3H); 1.85 (m, 2H); 
2.35 (s. 3H); 2.45 (t. 2H); 7.10 (br s, IH); 7.70 (br m, 2H); 7.80 (to m, IH); 8.35 (br 
m, IH); 9.95 (s, IH). "C NMR (CDCI3): 13.7, 17.6, 19.0, 39.8, 121.1, 127.0, 129.9, 
131.2, 132.2, 141.7, 171.3, 191.3. 
(4-Fomylphenyl)carbamiG acid akylestw 

4-BiDiDobenzaldehyde (9.25 g, SO mmol), e&yl oarbnnate {535 g, 60 mmol), 
bis(dibeiizyIideneacetoiie)palladii]m (288 mg, 1.0 inol%), 4> 
bis(dqphmyIphosphino>-9,9-^eQiyIxm (435 mg, 1.5 mol%) and 
cesiumcaibonate (23.0 g, 70 mmol) was suq)«ided in dry tetrahydrofuran (100 mL) 
under an argon atmosphere and the mixture was heated to 80 ^'C over nig^ After 
cooling to asibient temperature the mixture was diluted with ettQrl acetate (100 mL), 
iiltaed and purijSed by filtration Hirous^ a short plug of silica gel. Bvq)oratian in 
racuo g^e the tille conqxiund as a yeUow solid ^.3 & 96.3%). 
LC/MS (m/z) 193.7 (Wt*); RT = 2.12. *H NMR (CDCI3): 1.28 (t, 3H); 4.20 (q, 2H); 
6.95 (br 8, IH); 7.50 (d. 2H); 7.78 (d, 2H); 9.85 (s, IH). "C NMR (CDCI3): 14.9, 
62.2, 118.4, 131.7, 132.0, 1442, 153.4, 191.4. 

The following intermediate was prqiared analogously: 

(4-Forwyl-2-vitrqphenyl)<xa'bcmic add tert-btOyl ester 

'HNMR(CDCl3): 1.55 (s, 9H); 8.12 (d, IH); 8.70 (s, IH); 8.82 (d, IH); 9.90 (s, IH); 
10.05 (brs,lH). 

(4-Formyl-2-nitrophenyl)airbamic add ethyl ester 

(4-Fonnylphenyl)caibamic acid ethyl ester (6J4 g, 32.8 mmol) was disolved in 
concentrated sulphuric acid (150 mL) cooled to 0 ''C using an ice bath. Sodium nitrate 
(2.92 g, 34.4 mmol) was added in small portions over 20 minutes. After conq)lete 
addition the mixture was stined 3 hours at 0 "C and then poured onto chmshed ice. 
The yellow precipitate was filtered of^ washed tfaonnigbly with water and dried in 
vacuo to give 7.Ug (91%) of the title compound. 
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LC/MS (ra/z) 238.5 (M*); RT = 2.62. *H NMR {CDCl^y. 1.40 (t, 3H); 4.32 (q, 2H)j 
8.15 (d, IH); 8.75 (s, IH); 8.85 (d, IH); 9.95 (s, IS); 10.15 (br s, IH). "C NMR 
(0X^3): 14.7, 63.0, 121.2, 128.9, 130.5, 131.7, 135.6, 140.7, 153.0, 189.2. 

The Mowing intetmediate was pi^aied analogously: 

(4-Acetyl-2-nitropherQfl)carbamic add erty/ ester 

LC/MS (m/z) 252.8 (M*); RT = 2.69. 'H NMR (CDCI3): 1.40 (t, 3H); 2.65 (s, 3H); 
4.35 (q, 2H); 8.22 (d, IH); 8.75 (d, IH); 8.85 (s, IH); 10.10 (br b, IH). "C NMR 
(CDaa): 14.7, 26.7, 62.9, 120.8, 127.0, 131.4, 135.4, 135.6, 139.6, 153.3, 195.2. 

(4'I)imetf^Iamimj-5-f<mttylb^h^l'2-yl)catlKmic add ethyl ester 
^-Biomo-4-jfoimy]|phei9'])caibaimc acid efhyl ester (0.50 g, 1.84 nmol), 4- 
dimefhylainmo-phenyl-boionic add (0.90 g, 5.52 imnoO and pa]Iadiiun(IQacetate 
(0.040 g, 0. 18 minol) was suqiended in acebme (15 nL) and 5 M potassinm carbonate 
(2 mL, 10 mmol) was added. The mixtiiFB was heated to 125 "C fi>r 10 minutes in a 
nucrowave oven. After codling to anoibient temperanre, the mixtnre was filtered, 
concentrate in vacuo and purified by cohmm chnnnatogrtqihy namg silica gel on a 
Flasfatnastor system elutkig wifii hqptane/efibyl acetate (tinear gradient Sam 1:0 to 
3:1). Fractions containing the product were pooled and evaporation In vacuo ^ve the 
title compound as a yellow solid (260 mg, 45%). 

'H KMR (CDCls): 1.25 (t, 3H); 3.05 (s, 6H); 4.20 (q, 2H); 6.82 (d, 2H); 7.10 (br s, 
lEO; 7.21 (d, 2H); 7.70 (s, IH); 7.82 (d, IH); 8.40 (d, IH); 9.95 (s, IH). 

The following intermediate was prepared analogously: 

(4'-(Moro'5-forn^lb^henyl-2'yl)carbamU: add ethylester 

'H NMR (Ca3Ca3): 1.28 (t, 3H); 4.20 (q, 2H); 6.78 (br s, IH); 7.30 (d, 2H); 7.50 (d. 
2H); 7.70 (s, IH); 7.88 (d, IH); 8.45 (d, IH); 9.95 (s, IH). 



wo 2004/080950 



64 



PCT/DK2Q04/00016Z 



(4.[(4^tert-Butylphei^Umim)-m^l]-2-n1trophea^ acid aJ^l ester 

(4-BromomefhyI-2>mtr(^heDyl)-«aibamic add ethyl est^ (0.S g, 1.6S mmol), 4-tert- 
butyl-aoiline (0.28 g, 1.8 nunol) and K3CO3 (0.35 g, 2.5 mmoQ were mixed in 
tetrahydrofUnm (15 mL) and heated to reflux tenq>erat[ire for 12 hours. The mixture 
was cooled to ambient teo^eiature, filtered and evaporated to dryness in vacuo. 
Purified by duonoatography uang silica gel on a Flashmastw sj^tem eluting with 
heptane/ediyl acetate (linear gradient fiom 1:0 to 5:1). Fractions cantaining the 
product were pooled and evaporated in vacuo to yield the title compound as a yellow 
soUd(400oag,65%). 

LOMS (m/z) 372.2 (MH*); RT = 3.58, UV purity » 97.9, BLS parity =98.1. 

The Mowing intermediates were prepared analogously: , 
(2-Mtro-4-phei^laminomeihypheriyl)-carbamlcacid ethyl esrfer 
LC/MS (m/z) 315.0 (M*); RT = 3.12, UV purity •» 92.1, ELS purity = 95.0. 

{2-mtnf-4-[(4-trifluoivmetl^lphenyUanino)^me^ acid ethyl 

ester 

LC/MS (m/z) 383.1 (MH*); RT = 3.62, W purity = 86.0, ELS purity = 98.2. 

(4'[(4'CM?r(fpher^lamino)-mahylJ'2-nitrophenyl}-c^ add eOiyl ester 
LC/MS (m/z) 349.1 (M^; RT » 3.58, UV purity = 96.0, ELS purity = 98.7. 

[4-(Naphthakn-2-ylamncmeaiyl)-2'riitrophex^l]-^^ (Kid ethyl ester 
LC/MS (m/2) 366.3 (MH^J RT = 3.62, UVpurity = 87.9, ELS purity = 92.3. 

[2-mro-4'^fylamino'methyl)-phe/Q>lJ'Carbamic add ethyl ester 
LC/MS (m/z) 330.1 (MH^; RT= 2.87, UV purity =97.1, ELS purity =98.4. 

{4-f(3-F1wr(q;henylamino)'methylJ-2-rUtrtq>haii^}-carbcmtic add ethyl ester 
LC/MS (m/z) 332.0 (M*); RT = 3.33, UV purity = 84.8, ELS purity = 96.1. 

{4.f(4.Fltiorophet^lamino)-methylJ'2'nitrqphenyl}'Carbamic addetftyl ester 
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LC/MS (xa/z) 332.0 (M*); RT = 3.10, UV purity = 98.2, ELS purity = 98.8. *H NMR 
(CDCI3): 1.33 (t, 3H); 4.00 (br s, IH, NH); 4.28 (q, 2H); 4.33 (s, 2H); 6.52 (m, 2H); 
6.88 (m, 2H); 7.65 (m, IH); 8.20 (s, IH); 8.55 (m. IH); 9.78 (s, IH, NH). 

{4-[{2'Fluoraphei^Umino)'methyg-2'Hitnpkeriyl}'^ acid ethyl e9ter 
LOMS (xn/z) 333.8 (MH*); RT = 3.41, UV purity » 93.8, ELS purity - 96.1. 

[4-(Biphatyl-^'ylamtnomea^l)'2-nUr(q;hmylJ'Carb^ addeO^l ester 
LC/MS (m/z) 392.3 GMH^; RT - 3.74, UV purity - 87.0, ELS purily = 94.5. 

{4.[(2,4'Difluorvphettylamm)-nKthyl]-2'n^ acid ef^/ ester 

LOMS (m/z) 351.3 (M^; RT = 3.45, UV purity » 96.1, ELS purity » 97.2. 

{4-[(4-MelhoxyphenyUmino)^elhyl]'2-mopher^l}^^ add etfryl ester 
lam (m/z) 346.1 (MB*); RT » 2.16, UV purity - 87,3, ELS purity = 96.9. 

{4'[(4'Cyclohexylphenylamiiw)'methylJ'2-nttrophenyl}'^ ester 
urns (m/z) 397.2 OO; RT = 3.87, UV purity = 95.8, ELS purity = 98.6. 

[4'(bidan-5'ylaminomeaQfl)-2-nitropherQilJ'Carbamic acid ethyl ester 
LOMS (m/z) 355.2 (M^; RT » 2.97, UV purity = 97.1. ELS purily = 99.2. 

{4.[(4'Isopropylphenylamim)'me(hyl]-2-fatrophenyl}<a^ add ethyl ester 
urns (m/z) 358.1 (MK*); RT = 3.33. UV purity » 98.1, ELS purity = 99.3. 

{4^[(4-BuiyIphenylamino)-meagflJ-2-nitrophei^l}'Carbamic add ethyl ester 
LC/MS (m/z) 371.8 RT = 3.10, UV purity = 92.3, ELS purity =94.1. 

{4.[2.(4-atloro-3-flMorophenyl)ethyl]-2-fdtrophenyl)cart^^ add ethyl ester 
A solution of (4-fbiwl-2-nitroptieDyl)C8rbiBnic add efliyl ester (1.40 g, 5.88 mmol) 
and 4-chlotD-3-fluoroanilme (0.86 g, 5.88 mmol) in dry toluene (30 mL) was refluxed 
for 12 hours, and the toluene was removed in vacuo. The solids were then redissolved 
in Bthanol (30 mL) and acetic acid (3 mL) and treated with sodium cyanoborohydride 
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(1.50 g, 23.8 mmoQ. After stining for 1 how at amlnent tamperature the mixture was 
treated with a second batdi of sodium borohydride (1.S0 g, 23.8 mmol) and stirred for 
3 hours. Hie reaction was quenched with aqueos sodium hydrogencazbonate (SO mL) 
and ttie predpitate filtered ofi^ washed witii water and dried m vacuo to give &e title 
compound as a yellow solid (1.84 g, 85%). 

LC/MS (m/z) 367.1 (M^; RT = 3.70, UV purity « 94.2, ELS purity = 97,7, 'H NMR 
(CDCla): 1.38 (t. 3H}: 4.15 (q, 2H); 4.28 (d, 2H}: 4.65 (br. IH); 6.28 (m, 2H); 7.05 
(m, IH); 7.55 (d, IH); 8.10 (s, IH); 8.50 (d, IH); 9.70 (s, IH). 

The following inteimediates were prepared analogously: 
{4-[(2,4-Di<MorophefQ^lamtno)me&^^ acid ethyl ester 

'H NMR (CDCls): 1.35 (t, 3H); 425 (q, 2H); 4.40 (d, 2H): 4.82 (br t» IH); 6.45 (d, 
IH); 7.02 (d, IH); 7.22 (m^ IH); 7.60 (d, IH); 8.15 (m, IH); 8.55 (d, IH); 9.75 (br s, 
IH). 

{4'[(2,3-DicMoraphenylamim)melhyl]-2'^h^ acid etfo>l ester 

*H NMR (CDCls): 1.33 (t, 3H); 4.25 (q, 2H); 4.45 (d, 2H); 5.00 (br t, IH); 6.40 (d, 
IH); 6.80 (di IH); 6.98 (m, IH); 7.60 (m, IH); 8.17 (m, IH); 8.55 (d, IH); 9.70 (br s, 
IH). 

{4'f(3,5'DicMoropherQ>lamino)methyg'2-nitrophenyl}<x^ add ethyl ester 
»HNMR(CDa3): 1.35 (t, 3H); 4.20^.40 (brm, 5H); 6.45 (s, 2H); 6.70 (m, IH); 7.60 
(d, IH): 8.15 (m, IH); 8.58 (d, IH); 9,80 (br s, IH). 

{4'[(3,4-i:Hchhrophenyhmino)metfQflJ'2-mtr(q>hmyl}carbamic acid ethyl ester 

'H NMR (CDCI3): 1.33 (t, 3H); 4.22-4.40 (m, 5H); 6.42 (dd, IH); 6.65 (d, IH); 7.20 

(d, IH); 7.58 (d, IH); 8.15 (s, IH); 8.55 (d, IH); 9,80 (br s, IH). 

{2'Nitro-4-[(3-trifluormtietfy^hefQflamino)metf^lJpherQa}carlmiic add ethyl ester 
'H NMR (CDCI3): 1.35 (t, 3H); 4.27 (q, 2H); 4.40 (br m, 3H); 6.70 (d, IH); 6.82 (br s. 
IH); 6.98 (d, IH); 722 (m. IH); 7.62 (d, IH); 8.20 (s, IH); 8.55 (d, IH); 9,75 (br s, 
IH). 
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{4-[(3-Muoro-4'trifluavmetlQrlpherf)am acid 
e^l ester 

LCyMS (m/z) 401.5 0*0; RT = 3.74, UV purity = 92.1, ELS purity = 98.5. NMR 
(CDCU): 1.28 (t, 3H); 4.15 (q, 2H); 4.25 (d, 2H); 4.60 (br. IH); 6.18-6.28 (br m, 2H); 
7.32 (m, IH); 7.50 (d, IH); 8.05 (s, IH); 8.45 (d, IH); 9.70 (s. IH). 

f4-f(3.4-D^n^hetQflammo)me^lJ'2-^itraphenyl}carba^ add ethyl ester 
LOMS (m/z) 351.1 (M^; RT « 3.53, UV purity = 84.5, ELS purity «= 98.2. 'H NMR 
(CDOa): UO (t, 3H); 4.20 (bi; IH); 4.28 (q, 2H); 4.35 (s, 2H); 6.22 (m. IH); 6.40 (m, 
IH); 6.95 (m, IH); 7.60 (d, IH); 8.20 (b, IH); 8.55 (d, IH); 9.75 (s, IH). 

{4'[(4-CyanopkenyUmmo)mea(ylJ'2'ratrophenyl 

LCVMS (m/z) 340.5 (M^; RT « 3.20, UV purity » 85.6, ELS purity = 93.1. 'H NMR 
(CaXls): 1.35 (t, 3H); 4.05 (br, IH); 4.25 (q, 2H); 4.40 (s, 2H); 6.60 (d, 2H); 7.40 (d, 
2H); 7.55 (d, IH); 8.15 (s, IH); 8.55 (d, IH); 9.77 (8, IH). 

{4'[(4'FluoTO'3-trfflu(nvmetf^1phenylamkw)n^ acid 
ethyl ester 

LC/MS (m/z) 401.0 (M*); RT = 3,74, UV purity = 92.7, ELS purity = 99.6. 'H NMR 
(CDCI3): 1.35 (t, 3H); 4.00 (br, IH); 4.25 (q, 2H); 4.35 (s, 2H); 6.65 (m, IH); 6.75 (m, 
IH); 7.00 (m, IH); 7.60 (d, IH); 8.15 (s, IH); 8.55 (d, IH); 9.80 (s, IH). 

{4-[(3'(Moro^-met}^lphenylamno)meOiyl]-2^iitt^ add ethyl ester 

LC/MS (m/z) 364.1 (M^; RT = 3.87, UV purity = 95.4, ELS purity «= 99.2. 

{4'[(3'Chlarophenylamno)methyl]'2-nitropheiiyl}carbamic acid ethyl ester 
LC/MS (m/z) 351.2 (M*); RT » 3.58, UV purity = 92.3, ELS purity » 98.7. 'H NMR 
(CDCI3): 1.35 (t, 3H); 4.18-4.30 (m, 3H); 4.38 (s, 2H); 6.45 (d, IH); 6.55 (s, IH); 6.70 
(d, IH); 7.05 (m, IH); 7.65 (d, IH); 8.20 (a, IH); 8.55 (d, IH); 9.80 (br s, IH). 

f2-Nitro-4-(m-tolylaminomaltyl)phenylJcarbamie add ethyl ester 

LC/MS (m/z) 330.1 (M*); RT « 3.20, UV purity = 96.6, ELS purity = 98.2. 'H NMR 

(CDCla): 1.35 (t, 3H); 2.25 (s, 3H); 4.10 (m, IH); 425 (q, 2H); 4.38 (m, 2H); 6.40 (d. 
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IH); 6.45 (8, IH); 6.60 (d, IH); 7.05 (m, IH); 7.65 (d, IH); 8.20 (s, IH); 8.55 (d, IH); 
9.80(br8,lH). 

{4-[l'(4-Chhroph^lmnbio)ethylJ'2'nitrophenyl}carb<mic acid &hyl ester 
Wim (m/z) 363.2 (M*); RT - 3.68, UV purity = 93.6, ELS purity = 98.0. 'H NMR 
(C!DCl3): 1.35 (t, 3H); 1.55 (d, 3H); 4.10 (s, IH); 4.22 (q, 2H); 4.45 (q. IH); 6.38 (d, 
2H); 7.05 (d, 2H); 7.60 (d, IH); 8.15 (s, IH); 8.55 (d, IH); 9.72 (b, IH). 

{2'Nitro-4'[J-{4-^fluoromaf^l^henylamino)^yQpheiQfl} acid ethyl esttr 

UmS (m/z) 397.6 (M*); RT « 3.73, UV purity = 97.7, BLS purity = 99.8. 'H NMR 
(Cax;i3): 1.35 (t, 3H); 1.50 (d, 3H); 4.10 (q. 2H); 4.35 (d, IH); 4.50 (m, IH); 6.15 (d, 
2H); 7.00 (d, ZH); 7.50 (d, IH); 8.15 (s, IH); 8.55 (d, IH); 9.72 (a, IH). 

N'{4'[(3-Fluarqpher^lamtno)metfylJ-2'nitnpher^ 

'HNMR (CDCI3): 1.35 (s, 9H); 4.30 (br m. IH); 4.40 (d. 2H); 6.25 (d, IH); 6.35 (d, 
IH); 6.42 (br m. IH); 7.08 (in, IH); 7.65 (d, IH); 8.20 (s, IH); 8.80 (d, IH); 10.70 (br 
8. IH). 

Componnds of flie invention 
Example 1 

la {2-Amino^-[(4'tert'butylphenylammo)'mahyl]-phe^ acid ethyl ester 

{4-[(4-tert-Buty^henylainmo)-meaiyl>2-mtropheayl}-cBiba^^ acid ethyl ester (400 
mg, 1.08 tomol) was dissolved in tetrahydroforan (20 mL) and heated to 40 '*C. 
SodiumdithionitB (1.13 g, 6,5 mmol) dissolved in water (20 raL) was added. The 
mixture was stined vigorously at 40 "C until all starting material was consumed as 
judged by TLC. After cooUng to ambient tmqjeiature brine (10 mL) is added and &e 
mixture extracted with tetrabydrofbran (2x15 mL). The combined organic phases are 
dried over MgS04, filtered and evaporated to dryness in vacuo. Purified by 
chromatography using silica gel on a Flashmaster system eluting with heptane/ethyl 
acetate (Hnear gradient fiom 1:0 to 4:1). Reactions containing the product were pooled 
ac(d evaporated in vacuo to yield the title compound as an ofif-wlute solid (230 mg, 62 
%). LC/MS (m/z) 341.1 Q^', RT » 2.12, UV purity « 97,8, ELS purity - 99,1. ^H 
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NMR iCDCli): 1.27 (s, 9H); 1.32 (t, 3H); 3.75 (br, 2H, l^Hj; 3.80 (br s, IH, NH); 
4.22 (br m, 4H); 6.22 (br s, IH, NH); 6.55 (d, 2H); 6.80 (m, 2H); 7.20 (br m, 3H). 

The following compounds were prepared analogously: 

lb (2-Amino-4-pheitylciminomethyl'phenyl)-cttrbamic acid ethyl ester 

LC/MS (m/z) 285.1 (IVf*); RT = 1.46, UV purity » 98.2, ELS purity « 99.5. 'H NMR 

(CDCb): 1 .30 (t, 3H); 3.75 (br s, 2H, NH2); 3.95 (br 8, IH, NH); 4,22 (br m, 4H); 6.25 

(br 8, IH. NH); 6.60 (d, 2H): 6.72 (t, IH); 6.82 (m, 2H); 7.15 (t, 2H); 7.22 (br m, IH). 

ic f2-Amino--4-(naphthalen-2-ylamiatm&ftyl)'ph&i^lJ-carbamic acid ethyl ester 
LC/MS (m/z) 336.2 (MH*); RT = 2.20, UV purity = 98.2, ELS purity = 99.4. 'H 
NMR (CDCI3): 1.31 (t, 3H); 3.80 (br, 3H, NHj+NH); 425 (q, 2H); 4.35 (s, 2H); 6.25 
(br 8, IH, NH); 6.82 (m, 3H); 6.92 (m, IH); 7.18 (m, IH); 7.22 (br m, IH); 7.35 (m, 
lH);7.65(brm,3H). 

Id [2-Amino-4-(p-tolyUmmo-metkyl)-p}ienyl]~carbamic acid ethyl ester 
LC/MS {xa/z) 298.1 (M^; RT = 1.50, XJV purity » 98.3, ELS purity - 98.4. 'H NMR 
(CDCI3): 1.30 (t, 3H); 2.22 (5. 3H); 3.78 (br, 3H. NH2+NH); 4.22 (br m, 4H); 6.25 (br 
s, IH. NH); 6.55 (d, 2H); 6.80 (m, 2H); 6,98 (d, 2H); 7.21 (brm, IH). 

ie {2-Aintno^[(4^JkKmmeihylphenylamtM^ acid effiyl 

ester 

LC/MS (m/z) 353.1 (M^; RT » 2.58, UV purily « 97.9, ELS. purity = 99.2. ^H NMR 
(CDCI3): 1.30 (t, 3H); 3,76 (br 8, 2H, NH2); 4.23 (br m, 4H); 4.40 (br s, IH, NH); 6.28 
(br 8, IH. NH); 6.60 (d, 2H); 6.75 (m, 2H); 720 (hr m, IH); 7.40 (d, 2H). 

lf{2-Andno^'[(4<Moropke^lamaw)-mett^l]'phenyl}<^ acid ethyl ester 
LC/MS (m/z) 319.0 (Mtf); RT - 2,24, UV purity » 98,9, ELS purily » 98.7. *H 
NMR (CDCI3): 1.31 (t. 3H); 3.76 (br 8, 2H, NH2); 4.00 (br s, IH, NH); 422 (br m, 
4H); 6.23 (br s, IH, NH); 6,52 (d, 2B); 6.76 (m, 2H); 7.10 (d, 2H); 7.22 (brm. IH). 
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Ig {2'Amino-4-[(3'Jlwm)phenylanam^ add ethyl ester 

urns (m/z) 303.1 (M^; RT = 2.08. UV pwity = 98.5, ELS purity = 99.9. *H NMR 
(CDQs): 1.32 (t. 3H); 3.75 (br s, 2H, NHj); 4.15 (br s, IH. NH); 4.24 (br m. 4H); 6.20 
(br s, IH, NH); 6.30 (m, IH); 6.38 (m. 2H); 6.78 (m, 2H); 7.08 (m, IH); 7.22 (br m, 
IH). 

I* {2-Amino-4-[(4'Jbtorophenylmino}'inethylJ-^k^ ester 
LC/MS (m/z) 304.2 (Nf); RT =1.58, UV purity = 96.1, BLS purity » 98.8. 'H NMR 
(CDCU): 1.32 (t, 3H); 3.82 (br s, 3H, NH+NHj); 4.18 (s, 2H); 4.23 (q, 2H); 6.25 (br s, 
IH. NH); 6.52 (m, 2H); 6.77 (m, 2H); 6.88 (m, 2H); 7.20 (br m, IH). 

1/ {2-AminO'4-[(2-fhtxm>phenylanariQ)'m add ethyl ester 

LOMS (m/z) 303.0 (M^; RT -= 2.16, UV purity = 99.5, BLS purity = 99.8. 'H NMR 
(CDCI3): 1.30 (t, 3H); 3.75 (br s, 2H, NHj); 4.21 (q, 2H); 4.28 (s, 2H); 4.38 (br s. IH, 
NH); 6.30 (br s, IH. NH); 6.63 (m, 2H); 6.70 (m, 2H); 6.95 (m, 2H); 7.20 (br m, IH). 

IJ [2-AMino-4-^iphenyl-^ylaminomethyl)-phmylJ-<arbamic add ethyl ester 
LC/MS (m/z) 361.2 (M*); RT = 2.45, UV purity « 97.0, ELS purity = 98.3. 'H NMR 
(CDCl,): 1.32 (t, 3H); 3.90 (br 8. 3H, NH+NHa); 4.21 (q, 2H); 4.30 (s, 2H); 6.25 (br s, 
. IH, NH); 6.70 (m, 2H); 6.82 (m, 2H); 7.25 (m, ZH); 7.37 (m, 2H); 7.44 m, 2H); 7.55 
(m,2H). 

J* {2-Amino^-[(2.4-dtJhufrophei^lamtno)'m^ add ethyl ester 

urns (m/z) 320.1 (M*); RT = 2.24, UV purity = 95.9, ELS purity = 99.9. 'H NMR 
(CDa3): 1.31 (t, 3H); 3.75 (br s, 2H, NHi); 4.12 (br 8, IH, NH); 4.23 (br m, 4H); 6.27 
(br 8, IH, NH); 6.55 (m, IH); 6.70 (m, IH); 6.78 (m, 3H); 7.22 (br m, IH). 

// {2'Amirio-4-[(4-methoxypheriyUmlno)-methyy^ add ediyl ester 

LC/MS (ra/z) 314.9 (M*); RT = 1.29, UV purity = 95.6, ELS purity = 99.9. »H NMR 
(CDCI3): 1.31 (t, 3H); 3.72 (br m, 6H, OCH3+NH+NH2); 4.18 (s, 2H); 4.24 (q, 2H); 
6.30 (br 8, IH, NH); 6.60 (d, 2H); 6.78 (brm, 4H); 7.21 (brm, IH). 
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Im {2'Anmuh4'[(4^chhexy^hei^lanano)'meat^ acid e0iyl 

ester 

UCim (m/z) 366.9 (MKT); RT = 2.45, UV purity » 962, BLS purity » 99.5. 'H 
NMR (CDas): 1.30 (br m, 9H); 1.82 (m, 4H); 2.40 (m, IH); 3.78 (br. 3H, NHz+NH); 
4.22 (br m, 4H); 6.25 (br s, IH, NH); 6.57 (d, IH); 6.62 (d, IH); 6.80 (m, 2H); 7.02 
(m,2H);7.20(brin,lH). 

in [2-Amim?-4-(indcm-5-ylaminomeatyl)'pheivIJ-<Mrbemic acid ethyl ester 
LCYMS (m/z) 325.2 (MH[*)J RT = 1.75, UV purity = 96.1, ELS purity » 98.4. 'H 
NMR (CaXHs): 1-30 (t, 3H); 2.02 (m, 2H); 2.80 (m, 4H); 3.75 (br, 3H, NBfe+NH); 
4.22 (br m, 4H); 6.27 (br s, IH, NH); 6.42 (d, IH); 6.55 (s, IH); 6.80 (m, 2H); 7.00 (d, 
lH);7.21(brin.lH). 

Jo {2-Amino^-f(4'isopwpy^herylamtno)-metl^lJ'phenyl)-airbimic add ethyl ester 
LC/MS (m/z) 326.2 (MH*); RT = 1.91, UV purity - 95.2, ELS purity = 98.5. 
NMR (CDCfc): 1 .20 (d, 6H), 1.32 (t, 3H); 2.80 (m. IH); 3.75 (br, 3H, NHyfNH); 4.22 
(br m, 4H); 6.25 (br s, IH, NH); 6.57 (d, 2H); 6.81 (m, 2H): 7.05 (d, 2H); 7.20 (br m, 
IH). 

I/» {2'Amino-4-[(4-butylphenylamim)-^^ acid ethyl ester 

LCVMS (m/z) 340.2 (M*); RT = 2.16, UV purity = 97.2, BLS purity = 99.5. *H NMR 
(CDCI3): 0.90 (t, 3H); 1.32 (m, 5H); 1.55 (m, 2H); 2.52 (t, 2H); 3.72 (br, 2H, NHW; 
3.88 (br, 1H.NH);4.21 (brm,4H);6.22(brs, IH, NH); 6.56 (d, 2H); 6.80 (m, 2H); 
6.98 (d,2H); 7.20 (brm,lH). 

Example 2 

2j {2-Amin<h4'f(4-<:hloro-3'ftuorophenylamino)meaofl]phenyl}carba^ add eikyl 
ester 

A suspension of {4-[2<4-C3iloro-3-f]uoiopl)enyl)efbyl>2-mtrophaiyl}cax^ acid 
etliyl ester (1.80 g, 4.89 mmol), zinc (1.96 g, 29.4 nunol) and ammonium chloride 
^.60, 48.9 mmol) was refluxed in methanol (SO mL) for 3 houra. The mixture was 
filtered off and purified by chxomatogr{q>hy using silica gel on a Flasfamaster system 
eluting with heptane/ethyl acetate (linear gtadient ftom 1:0 to 5:1). Fiactions 
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containing the piodoct were pooled and evaporation in vacuo gave fhe tifle compound 
as an off-white solid (1.27 g, 77%). 

LC/MS (m/z) 337.3 (MT); RT - 2.58, W purity - 95.7, BLS purity = 98.3. 'H NMR 
(CDCU): 1.30 (t, 3H); 3.80 (br, 2H); 4.20 (q, 2H); 4.35 (br m, 3H); 6.35 (br m, 3H); 
6.75 (m, 2H); 7.10 (m, IH); 7.22 (m, IH). 

The following conq[>ound6 were prepared analogously: 

lr {2'Ammo-4-[(2.4'<Hchlorophetiylanfifio)meaiylJphe^ acid ethyl ester 

LCTMS (m/z) 355.1 (M*); RT = 2.83, UV purity = 99.5, ELS purity « 99.7. 'H NMR 
(CDQs): 1.31 (t, 3H); 3.77 (br s, 2H); 4.20 (q, 2H); 4.28 (br m, 2H); 4.68 (br t, IH); 
6.27 (br 8, IH): 6.50 (d, IH); 6.75 (m, 2H); 7.05 (d, IH); 7.22 (br m, 2H). 

Is {2.Amtno-4'[(2.3'di<Morophenylamtno)methyl]phenyl}carbamic acid ethyl ester 
VCfm (m/z) 355.0 (M*); RT = 2.79, UV purity = 95.9, ELS purity = 99.8. 'H NMR 
(CDCI3): 1.30 (t, 3H); 3.75 (br s, 2H); 4.20 (q, 2H); 4.30 (br m, 2H); 4.85 (br ni, IH); 
6.30 (br s, IH); 6.48 (d, IH); 6.72-6.80 (m, 3H); 7.05 (m, IH); 7.22 (br d, IH). 

It {2'AmiTu>-4-[(3,5-dichhrqpheiiylamtno)metfyl]pher^l}carbamic add ethyl ester 
LOMS (m/z) 354.9 (M*); RT = 2.85, UV purity - 98.5, ELS purity « 99.4. *H NMR 
(CDCI3): 1.30 (t, 3H); 3.78 (br s, 2H); 4.15 (m, 2H); 4.25 (br m, 3H); 6.30 (br s, IH); 
6.45 (s, 2H); 6.65 (s, IH); 6.75 (m, 2H); 7.22 (br d, IH). 

2« {2-Amtno-4-[(3,4-dichlorophenylamttto)metfylJphei^l}carbamicacidet^^ ester 
Vam (m/z) 354.0 (M^; RT = 2.66, UV purity » 94.5, ELS purity = 99.9. 'H NMR 
(CDCI3): 1.30 (t, 3H); 3.75 (br s, 2H); 4.15 (br m, 3H); 4.22 (q, 2H); 6.27 (br s, IH); 
6.45 (d, IH); 6.65 (s, IH); 6.75 (m, 2H); 7.12 (d, IH); 7.20 (br d, IH). 

Jv {2'Mino-4'[(3'tiiflmr(methy^henytaMlm)methyl]phenyl}carbami acid ethyl 
ester 

LC/MS (m/z) 353.1 (M*); RT = 2.66, UV purity = 98.8, ELS purity = 99.9. 'H NMR 
(CDCI3): 1.30 (t, 3H); 3.75 (br s, 2H); 4.184.28 (br m, 5H); 6.32 (br s, IH); 6.70-6.80 
(br m, 3H); 6.82 (s, IH); 6.90 (d. IH); 7.20 (brm, 2H). 
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Jx 

acid etiiyl ester 

LC/MS (m/z) 371.1 (M^; RT = 2.74, UV purity = 95.2, ELS purity = 99.5. 'H NMR 
(CDaj): 1.30 (t, 3H); 3.70 (br, 2H); 4.10 (m, 4H); 4.50 (br, IH); 6.30 (br m, 3H); 
6.60 (m,2H); 7.20 (m,2H). 



Jy {2-Amino-4'f(3.4-diftwrophe^lmtno)m^lJphenyl}carba^ acid ethyl ester 
LC/MS (m/z) 321.1 (M^; RT = 2.24, UV purity = 95.3, ELS purity = 98.0. NMR 
(COas): 1.30 (t, 3H); 3.80 (br. 3H); 4.15 (s, 2H); 4.25 (q, 2H); 6.22 (m, IH); 6.40 (br 
s, IH); 6.45 (m, IH); 6.72 (m, 2H); 6.90 (m, IH); 7.20 (d, IH). 



J« {2-Amino^'f(4--<ymoph^lamino)meihyUpher^t}carbamic add ethyl ester 
LOMS (m/z) 310.0 (M*); RT » 2.04, UV purity = 97.8, ELS purity « 99.3. 'H NMR 
(CDOa): 1.30 (t, 3H); 3.75 (br, 2H); 4.20 (m, 4H); 4.65 (br, IH); 6.35 (br, IH); 6.55 
(d, 2H); 6.72 (d, 2H); 7.20 (m, IH); 7.50 (m, ZH). 

laa{2-Amino-4'[(4'flmro'3-trifluorometfQrlpherQflamino)m 
add ethyl ester 

LCVMS (m/z) 371.2 (M*); RT - 2.70, UV purity - 98.0, ELS purity = 98.8. 'H NMR 
(CDCI3): 1.30 (t, 3H); 3.90 (br, 3H); 4.15 (s, 2H); 4.25 (q, 2H); 6.40 (br s, IH); 6.60 
(m, IH); 6.75 (m, 3H); 6.95 (m, IH); 7.20 (d, IB). 

i6a {2-Amin<h4'[(3'(Maro-4^meihylphen^ add ethyl 

ester 

LC/MS (m/z) 334.0 (M*); RT = 2.49, UV purity = 97.0, ELS purity = 99.6. 'H NMR 
(CDCI3): 1.30 (t, 3H); 2.20 (s, 3H); 3.75 (br, 3H); 4.15 (s, 2H); 4,25 (q, 2H); 6.30 (br, 
1H);.6.40 (d, IH); 6.65 (s, IH); 6.72 (d, 2H); 6.98 (d, IH); 7.20 (d, IH). 

iCB {2-AmiM-4-[(3-chhrophmylamino)meihyl]phenyl}carbamic add eO^l ester 
IXmS (m/z) 320.0 (M^; RT « 2.33, UV purity = 97.5, ELS purity - 99.7. 'H NMR 
(CDCI3): 1.30 (t, 3H); 3.75 (br, 3H); 4.15 (s, 2H); 4.20 (q, 2H); 6.40-6.50 (br, 2H); 
6.55 (s, IH); 6.65-6.80 (br. 3H); 7.00 (m. IH); 7.18 (d, IH). 
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Ida [2'Ammo-4-(m^lylananmethyl)pheriy^ acid ethyl ester 

LC/MS (m/z) 298.1 (Ni*); RT •= 1.66, XJV purity = 95.0, ELS purity = 99.9. NMR 
(CDCI3): 1.30 (t, 3H); 2.22 (s, 3H); 3,75 (br, 3H); 4.20 (m, 4H); 6.40 (br, 3H); 6.50 
(d, IH); 6.72 (br, 2H); 7.00 (m, IH); 7.15 (d, IH). 

iea f2'AmiTUf^-[l-(4-ckhropher^Umtno)etfylJpberiyl}Garbamic acid ethyl ester 
urns (m/z) 333.5 Qt); RT = 2.37, UV purity = 98.1, BLS purity = 99.4. 'H NMR 
(CaJQj): 1.30 (t, 3H); 1.45 (d, 3H); 3.70 (br. 2H); 3.95 (br, IH); 4.20 (q, 2H); 4.40 (q, 
IH); 6.25 (br, IH); 6.40 (d, 2H); 6.75 (m, 2H); 7.00 (d, 2H); 7.20 (d, IH). 

{2~Amin<^fJ-(4-4r0uor(methylphmylamtno)^hylJphenyl} add ethyl 

ester 

urns (m/z) 368.2 (M*); RT - 2.70, UV purity = 99.8, BLS purity « 97,7. 'H NMR 
(CDCI3): 1.20 (t, 3H); 1.40 (d, 3H); 4.05 (q, ZH); 4.30 (q, IH); 4,80 (br, 2H); 6.55 (br, 
3H); 6.63 (s, IH); 6.80 (d, IH); 7.10 (d, IH); 7.30 (d, 2H); 8.45 (br, IH). 

ldiN-{2-Amim--4-[(3ifhi(yrophenyl(mttno)methyl]phen^ 

LC/MS (m/z) 316.5 (MfiO; RT == 2.15, UV purity = 94.6, ELS purity = 99.7. 'H 
NMR (CDCI3): 1.35 (8, 9H); 3.80 (br s, 2H); 4.15 (br s, IH); 4.25 (br m, 2H); 6.28 (d, 
IH); 6.40 (m, 2H); 6.78 (m, 2H); 7.08 (m, IH); 7.15 (d. IH); 7.30 (br 8, IH). 

Example 3 

if a {4-[(4<Moroplmiylamim)n^hyl]phpiyl}carbamic acid ethyl ester 
A solution of (4-formylphenyl)carbamic acid ethyl estor (0.50 g, 2.59 mmol) and 4- 
cliloioaniline (0.43 g, 3.36 mmol) in diy efiumol (10 mL) yms refluxed fin: 12 hours, 
cooled on an ice bafh and the precipitated imine filtered o£E; It was washed once with 
cold water and suspended in methanol (10 mL) and acetic acid (1 mL). Sodium 
cyanoboiohydride (0.42 g, 6.75 mmol) was added and the mixture stined 1 hour at 
ambient temperature. A second portion of sodium cyanoborohydride (0,42 g, 6.75 
mmol) was added and the mixture stirred 3 hours at ambient t^peratuie. A saturated 
solution of sodium hydrogerusarbonate (50 mL) was added and the precipitate filtored 
off and washed twice with water. Purified by cbramatogR^hy using silica gel on a 
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Flasbmaster system eluting wSi bepiaaeleQsyl acetate, (linear gradient fiom 1:0 to 
5:1). FBwtions containing flie product were pooled and eviqporation in vacuo gave the 
title conQ)Ound as a white solid (0.S0 g, 73%). 

LOMS (m/z) 305.8 (MH*); RT = 2.95, UV purity 97.2, ELS purity « 99.5. 
NMR (CDCW: 1.35 (t, 3H); 4.05 (brs, IH); 4.25 (br m, 4H); 6.60 (br m, 3H); 7.15 (d. 
2H); 7.35 (br m, 4H). NMR (jCDCh): 15.0, 48.3, 61.7, 114.3, 119.3, 122.5, 128.6, 
129.5, 134.2, 137.6, 147.0, 154.0. 

lha {4-[(4-Trtfluor<me(hylphenyhmino)methyt]pheny^^ add ethyl ester 

LCMS im/z) 339.4 (MH*); RT = 3.45, UV purity = 97.2, ELS purity = 98.3. 'H 
NMR (CDCb): 1.35 (t, 3H); 425 (q, 2H); 4.35 (br m, 3H); 6.55 (br s, IB); 6.65 (d, 
2H); 7.30-7.45 (br na, 6H). "C NMR (CSDCU): 14.9, 47.7, 61.7, 112.4, 119.4, 122.5, 
127.0, 128.5, 134.2, 137.6, 150.8, 154.0. 

m {4'[J-(4'(M>ropher^lamtno)etfylJpher^}carbamic acid ethyl ester 
LOm (m/z) 318.1 (M*); RT = 3.03, UV purity = 97.5, ELS purity = 98.1. NMR 
(CDQa): 1.28 (t, 3H); 1.47 (d, 3H); 4.00 (br, IH); 4.20 (q, 2H); 4.40 (q, IH); 6.40 (d, 
2H); 6.55 (br, IH); 7.00 (d, 2H); 7.20 (d, 2H); 7.33 (d, 2H). 

j(/a {4-[(4'FluorqphenyUmino)methytl-2'meais^hm ester 
LC/MS (m/z) 302.1 (M^; RT « 2.20, UV purity « 95.0, ELS purity » 97.3. 'H NMR 
(CDCI3): 1.30 (t, 3H); a.25 (s, 3H); 4.0 (br s, IH); 4.25 (br m, 4H); 6.35 (br s, IH); 
6.55 (brm, 2H); 6.87 (br m, 2H); 7.17 (br m. 2H); 7.75 (br d, IH). "C NMR (CXJCls): 
14.6, 17.7,48.6, 61.3, 113.8, 115.6, 126.1, 129.6, 135.1, 144.3, 156.9. 

Ika {4'[(4'Chlorophenylamino)met1gfl]'2'methy^henyl}carbamic acid ethyl ester 
LC/MS (m/z) 318.1 (M*); RT = 3.12, UV purity = 98.6, ELS purity = 99.8. 'H NMR 
(CDCI3): 1.30 (t, 3H); 2.25 (s, 3H); 4.10 (br s, IH); 4.25 (br m, 4H); 6.35 (br s. IH); 
6.55 (d, 2H); 7.15 (br m, 4H); 7.75 (br d, IH). "C NMR (CDCb): 14.6, 17.7. 48.1, 
61.3, 114.1, 122.3, 126.0, 129.1, 129.5, 134.3, 135.2, 146.4, 153.9. 



lla (2'MethyH-[(4-triflwrometfQ>lphenylamino)methylJphen^^ acid ethyl 
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LOMS (m/z) 352.5 (M*); RT = 3.45, XJV purity = 96.7, BLS purity = 99.9. 'H NMR 
(CDCh): 1.30 (t, 3H); 2.25 (s, 3H); 4.25 (br m. 4H); 4.40 (br 8, IH); 6.35 (br s, IH); 
6.62 (d. 2H); 7.15 (br ju, 2H); 7.45 (d, 2H); 7.75 (br d, IH). "C NMR (COas): 14.6, 
17.7, 47.5, 61.4, 112.1, 123.9, 126.0, 126.6, 129.5, 135.3, 150.3, 153.9. 

Ima {4-[(3.4'DiflacfrophenyUmano)methyl]'2'^^^ acid ethyl ester 

LOMS (m/z) 320.2 (KO; RT = 3.12, UV parity = 95.6, ELS purity = 99.1. NMR 
(CDCb): 1.30 (t, 3H); 2.25 (s, 3H); 4.00 (br s, IH); 4.20 (br m, 4H); 6.20^6.35 (brm, 
3H); 6.95 (m, IH); 7.15 (br m, 2H); 7.75 (br d, IH). "C NMR (CDCh): 14.6, 17.7, 
48.3, 61.4, 101.5, 108.1, 117.4, 121.4, 126.0, 129.5, 129.9, 134.1, 135.3, 142.1, 144.9, 
149.9, 153.9. 

Ina {4'[(3-muorophei^l(mmo)niethylJ-2-methylphei^l}car^ acid elhyl ester 
urns {m/z) 302.4 (M^; RT » 3.08, UV purity = 96.7, ELS purity = 98.0. *H NMR 
(CaJCb): 1.30 (t, 3H); 2.25 (s, 3H); 4.25 (br m, 5H); 6.35 (br m, 4H); 7.00-7.20 (br m, 
3H); 7.75 (br d, IH). "C NMR (CDCh): 14.6, 17.7, 47.8, 61.3, 99.6, 104.1, 108.8, 
121.4, 126.1, 129.6, 130.2, 130.3, 134.3, 135.2, 149.7, 153.9, 163.1, 165.0. 

Jtw {2'CMoro-4'[(4'<MorophenyUmdno)m^hyl^^^ acid et^l ester 

LCyMS (m/z) 339.1 (M^; RT « 3.58, UV purity - 98.3, BLS purity » 99.9. 'H NMR 
(CDCI3): 1.35 (t, 3H); 4.10 (far, IH); 4.30 (br, 4H); 6.55 (d, 2H); 7.10 (brm, 3H); 7.22 
(d, IH); 7.40 (8, IH); 8.15 (d, IH). 

i/»a {2<M>r(h4-f(4-trifluorometfoflphenylanUno)meaQ>lJphenyl}carb^ acid ethyl 
ester 

LC/MS (m/z) 372.3 (M*); RT = 3.74> UV purity - 96.5, BLS purity = 99.8. *H NMR 
(CDCI3): 1.35 (t, 3H); 4.25 (q, 2H); 4.35 (s. 2H); 4.45 (br, IH); 6.65 (d, 2H); 7.10 (br, 
IH); 7.22 (d. IH); 7.35 (s, IH); 7.45 (d, 2H); 8.20 (d, IH). 

Iqa {2-C^lonh4-[(4-fluorophenylamtio)methylJphenyl}carbatnic acid ethyl ester 
UmS (m/z) 323.1 (M*); RT = 2.91, UV purity = 99.7, BLS purity = 96.7. 'H NMR 
(CDCI3): 1.32 (t, 3H); 4.10 (br s, IH); 4.25 (br m, 4H); 6.55 (m, 2H); 6.88 (m, 2H); 
7.10 (br 8, IH); 7.22 (d, IH); 7.47 (s, IH); 8.15 (d, IH). 
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Ira {2-Chhro^[(3'ftumtphenylcmlM)methyl]phenyl}carba^^ acid ethyl ester 
UCim (m/z) 322.6 RT = 3.37. UV parity = 99.9, ELS purity 99.9. NMR 
(CDas): 1.33 (t, 3H); 4.00 (br 8, IH); 4.25 (br m, 4H); 6.28 (d, IH); 6.40 (m, 2H); 
7.08 (m, 2H); 7.22 (d, IH); 7.37 (s, IH); 8.15 (d, IH). 

Isa {2'-CMoro-4-[(3.4-4icMorciph^ acid eOtyl ester 

LC/MS (m/z) 374.0 (M*); RT - 3.78, UV purity « 99.9, ELS purity = 97.6. 'H NMR 
(CDCb): 1.35 (t, 3H): 4.15 (br s, IH); 425 (br m, 4H); 6.45 (d, IH); 6.70 (s, IH); 
7.10 (br 8. lH)i 7.15 (d. IH); 7.20 (d. IH); 7.35 (a, IH); 8.15 (d, IH). 

Jte f2-Chlor(h4-[(4-chkm>-3-fluorophenylamino}metfy acid ethyl 

ester 

LC/MS (m/z) 358.0 (Nf*); RT = 3.62, XTV purity = 99.9, ELS purity - 96.4. *H NMR 
(CaOCls): 1.32 (t, 3H); 4.15 (br s, IH); 4.25 (br m, 4H); 635 (m, 2H); 7.10 (m, 2H); 
7.22 (d, IH); 7.35 (s, IH); 8. 15 (d, IH). 

jfwa f4-f(4'Chhr<gther^lamino)metlQflJ-2-flmropheiQrl}carlmmic add ethyl ester 
LC/MS (m/z) 323.1 (M^; RT » 3.24, UV purity = 99.9, ELS purity - 99.9. 'H NMR 
(CDCb): 1.32 (t, 3H); 4.15 (br s, IH); 4.23 (br m, 4H); 6.50 (m, 2H); 6.78 (br s, IH);, 
7.10 (m, 4H); 8.05 (br m, IH). 

iw {4'[(4-(Moro-^-fiuoropheitylam^ acid ethyl 

ester 

LOMS (m/z) 340.6 (M*); RT = 3.37. UV purity = 96.8, ELS purity = 99.9. *H NMR 
(CDCb): 1.32 (t, 3H); 4.10 (br s, IH); 4.25 (br m, 4H); 6.35 (m, 2H); 6.75 (br s, IH); 
7.10 (m, 3H); 8.07 (br m, IH). 

/xa {2'muorv-4-[(4-trifluor<meavylpheayl(mlno)m^ add ethyl 

ester 

VCMS (m/z) 3562 (M^; RT = 3.45, UV purity = 97.1, ELS purity - 97.8. »H NMR 
(CDCb): 1.32 (t, 3H); 4.22 (q, 2H); 4.32 (s, 2H); 4.40 (s. IH); 6.60 (d, 2H); 6.78 (br s, 
IH); 7.08 (m, 2H); 7.40 (d. 2H); 8.05 (brm, IH). 
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ahyl ester 




acid 



LC/MS (m/z) 408.0 (M*); RT = 2.49, UV purity 97.9, ELS purity ■= 99.7. 'H NMR 
(CDCTj): 1.25 (t, 3H); 3.00 (s, 6H); 4.10 (br m, IH);. 4.17 (q. 2H); 4.28 (br s, 2H); 
6.30 (d. IH); 6.38 (la, 2H); 6.75 (br s, IH); 6.83 (d, 2H); 7.08 (m. IH); 7.17 (s, IH); 
722 (m, 2H); 7.30 (d, IH); 8.10 (brm, IH). 



carbamic acid ethyl ester 

LC/MS (m/z) 458.0 (M^; RT = 3.09, UV purity = 97.2, ELS purity = 99.7. 'H NMR 
(CDClj): 1.25 (t, 3H); 3.00 (s, 6H); 4.10 (br m, IH); 4,17 (q, 2H); 4.28 (br s, 2H); 
6.38 (m. 2H); 6.62 (d, 2H);.6.75 (br s. IH); 6.83 (d, 2H); 7.17 (s, IH); 7.30 (d. IH); 
7.40 (d,2H); 8.10 (brm.lH). 

iofr {4'-Chloro-5'[(3'fluor(ipheriylanano)methyl]biphe^ acid ethyl 

ester 

LCMS (m/z) 397.4 RT = 4.22, UV purity = 97.3, ELS purity » 98.7. NMR 
(CDCI3): 1.25 (t. 3H); 3.90 (br m, IH); 4.15 (q, 2H); 4.35 (br s, 2H); 6.30 (d, IH); 
6.36 (m, 2H)j 6.50 (br s, IH); 7.05 (m. IH); 7.20 (s. IH); 7.22 (s, IH); 7.30 (d, IH); 
7.40 (d, IH); 7.50 (d, 2H); 8.10 (br m. IH). 

m {4'-Chloro-5-[(4'triflwromethylphenylam^ 
acid ethyl ester 

LC/MS (m/z) 449.2 (M*); RT = 4.09, UV purity = 97.7, ELS purity = 91.9. 'H NMR 
(CDCI3): 1.27 (t. 3H); 3.95 (brm, IH); 4.15 (q. 2H); 4.35 (brm, 2H); 6.47 (br s, IH); 
6.62 (d, 2H); 7.15 (8, IH); 7.28 (d, 2H); 7.35 (d, IH); 7.40 (d, 2H); 7,48 (d, 2H); 8.10 
(brm,lH). 

ldbN-{4-[(4'CMorqphenylamtno)meff^l]phenyl}lna^ 

LOMS (m/z) 303.3 (M*); RT = 2.73, UV purity = 96.6, ELS purity = 99.9. 'H NMR 
(CDCI3): 1.00 (t, 3H); 1.75 (m, 2H); 2.32 (t, 2H); 4.19 (br 8, IH); 4.25 (s, 2H); 6.55 
(d, 2H); 7.05 (br s, sH); 7.10 (d, 2H); 7.30 (d, 2H); 7.50 (d, 2H). 




l.2.yl}. 
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lebN-{4-[(3,4-DifMorophenylm^)methy1Jpha^l}l^ 

LC/MS (m/z) 337.6 (M*); RT = 3.22, UV purity = 96.0, ELS purily = 99.6. 'H NMR 
(O^CU): 1.00 (t, 3H); 1.77 (m, 2H); 2.32 (t, 2H); 4.10 (br s, IH); 425 (s, 28); 6.45 
(d, IH); 6.70 (s, IH); 7.10 (br s, IH); 7.15 (d, IH); 7.30 (d, 2H); 7.50 (d, 2H). 

JfiN-{4-[(4-atloro-3'fluorophetvlanmo}nieifylJph 

LC/MS (m/z) 320.9 (Nf); RT = 3.08, UV purity = 96.9, ELS purity = 99.6. 'H NMR 
(CDCh): 1.03 (t, 3H); 1.75 (m, 2H); 2.32 (t, 2H); 4.15 (br s, IH); 4.22 (s, 2H); 6.32 
(m, IH); 6.40 (m, IH); 7.10 (m. 2H); 7.30 (d, 2H); 7.55 (d, 2H). 

N-{4[(4'fluoropheroflimUio)meaQ^l]'2'met^lpkerQfl}ln^ 
TJC/m (m/z) 300.6 (M*); RT = 1.89, UV purity = 99.5, ELS purity - 99.9. *H NMR 
(Caxab): 1.05 (t, 3H); 1.78 (m, 2H); 2.22 (s, 3H); 2.38 (t, 2H); 4.00 (br, IH); 4.20 (s, 
2H); 6.55 (m, 2H); 6.90 (brm, 3H); 7.18 (m, 2H); 7.80 (d, IH). 

2hbN-f4f(3-fiuoroph&Qflamino)m^}iJ-2'm^^hea)a}lnifyramide 

LOMS (m/z) 300.5 (M^; RT = 2.79, UV purity « 99.5, ELS purity = 99.9. 'H NMR 

(CDCI3): 1.05 (t, 3H); 1.78 (m, 2H); 2.22 (s, 3H); 2.38 (t, 2H); 4.15 (br, IH); 4.23 (s, 

2H); 6.28 (ni» IH); 6.40 (m, 2H); 6.95 (br 8, IH); 7.10 (m, IH); 7.18 (m, 2H); 7.80 (d, 

IH). 

lWN-^4-[(4^orophenylamtno)metJ^]'2'mel}iylphenyl} 

LC/MS (m/z) 317.2 (M*); RT -= 2.72, UV purity = 99.4, ELS purity = 94.8'H NMR 
(CDCI3): 1.05 (t, 3H); 1.78 (m, 2H); 2.25 (a, 3H); 2.40 (t, 2H); 4.00 (br, IH); 4.23 (s, 
2H); 6.55 (d, 2H); 6.90 (br s, IH); 7.10 (d, 2H); 7.18 (d, 2H); 7.78 (d, IH). 

ybN-{4-[(3,4-Dichlorophenykmino}metl^]'2'met/g^ 

LOMS (m/z) 351.6 (M^; RT = 3.28, UV purity = 98.4, ELS purity = 99.9. *H NMR 
(CDCI3): 1.00 (t, 3H); 1.75 (m, 2H); 223 (s, 3H); 2.38 (t, 2H); 4.00 (br, IH); 4.20 (s, 
2H); 6.45 (d, IH); 6.70 (s, IH); 6.95 (br s, IH); 7.15 (m, 3H); 7.80 (d, IH). 
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urns {jdIz) 334.7 (K^i RT « 3.06, UV purity » 99.7, BLS purity = 99.9. *H NMR 
(CDQs): 1.05 (t, 3H); 1.78 (m, 2H); 2.25 (s, 3H); 2.40 (t, 2H); 4.00 (br. IB); 4.22 (s, 
2H); 6.30 (m, IH); 6.40 (m, IH); 6.90 (br s, IH); 7.10 (m, IH); 7,15 (m, 2H); 7.80 (d, 
IH). 

libN-{2-<:hlaro^'[(44rtfluoromethylpha^lam^ 

LC/MS (m/z) 370.9 (M*); RT = 3.37, UV purity = 99.4, BLS purity « 99,2. 'H NMR 
(CJDas): 1,05 (t, 3H); 1,80 (m, 2H); 2,40 (t, 2H); 4.32 (s, 2H): 4.45 (br, IH); 6.60 (d. 
2H); 7.22 (d, IH); 7.38 (s, IH); 7.40 (d, 2H); 7.60 (br s, IH); 8.40 (d, IH). 

lnAN'^2-CMoro-4-[(4'fluorophenyla^ 

LCTMS (m/z) 320.9 (Nf*); RT = 2.66, UV purity = 94.8, ELS ptaity = 99.2. 'H NMR 
(CDCI3): 1.05 (t, 3H); 1.80 (m, 2H); 2.40 (t, 2H); 4.10 (br, IH); 4.22 (s, 2H); 6.55 (m, 
2H); 6.85 (m, 2H); 7.22 (d, IH); 7.40 (s, IH); 7.60 (br s, IH); 8.45 (d, IH). 

InbN-{2-^hhro-4-[^-flttorophenyl(mino)metl^ 

LC/MS (m/z) 321 .0 Qt); RT = 3.03, UV purity « 99.01, ELS purity = 99.8. *H NMR 
(OXJb): 1.05 (t, 3H); 1.80 (m, 2H); 2.43 (t, 2EI); 4.15 (br IH); 4.28 (s, 2H); 6.28 (m, 
IH); 6.40 (brm, 2H); 7.08 (m, IH); 7.22 (d, IH); 7.38 (s, IH); 7.55 (br s, IH); 8.48 
(d,lH). 

lobN'{2-CMoro-4-[(4<hUm3pheriylcmim)mei^^ 

LC/MS (m/z) 337.8.(M*); RT = 3.11, UV purity = 99.4, BLS purity = 99.9. 'H NMR 
(CDCI3): 1.05 (t, 3H); 1.80 (m, 2H); 2.40 (t, 2H); 4.10 (br, IH); 4.30 (s, 2H); 6.50 (d, 
2H); 7.10 (d, 2H); 7.22 (d. IH); 7.38 (s, IH); 7.60 (br s, IH); 8.40 (d, IH). 

JpbN-{2'Qiloro-4'[(3,4-€UcMonphenylmtno)metft^^ 

lam (m/z) 371.9 (MC^; RT = 3.45, UV purity » 93.5, BLS purity = 95.7. 'H NMR 
(CDCI3): 1.05 (t, 3H); 1.80 (m, 2H); 2.40 (t, 2H); 4.12 (br, IH); 4.23 (s, 2H); 6.40 (m, 
IH); 6.65 (s, IH); 7.17 (d, IH); 7.22 (d, IH); 7.35 (s, IH); 7.60 (br s, IH); 8.38 (d, 
IH). 
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Jqb N-{2~CMorO'4'[(4-chloro-3-fluorophenykmmo)methylJphenyl}bu 
LC/MS (m/z) 355.24 QVf); RT =■ 3.34, UV praity = 98.1, ELS praity 99,5. 'H NMR 
(CDCls): 1.05 (t, 3H); 1.80 (m, 2H); 2.42 (t. 213); 4.25 (s, 2H); 4.35 (br, IH); 6.35 (br 
m, 2H); 7.10 (m, IH); 7.22 (d, IH); 7.35 (s, IH); 7.60 (br s, IH); 8.35 (d, IH). 

N-{2-Fluoro-4-[ (3'fluorophenylamino)met}iylJphenyl}butyramide 
LC/MS (m/z) 305.0 (M*); RT = 2.97, UV purity = 99.4, ELS purity = 99.6. 'H NMR 
(CDCI3): 1.00 (t, 3H); 1.75 (m, 2H); 2.40 (t, 2H); 4.15 (bx, IH); 4.30 (s, 2H); 6.27 (d, 
IH); 6.40 (br m, 2H); 7.10 (br m, 3H); 7.30 (br s, IH); 8.30 (m, IH). 

Js6 N-{4-[ (4-Chhrophe^lamino)met}Q>lJ-2-/lmtvphenyl}butyramide 
LC/MS (m/z) 320.0 ((<); RT - 2.94, UV purity » 99.4, ELS purity ■= 99.9. 'H NMR 
(CDCI3): 1.00 (t, 3H); 1,80 (m, 2H); 2.40 (t, 2H); 4.15 (br, IH); 4.30 (s, 2H); 6.50 (d, 
2H); 7.10 (br m, 4H); 7.30 (br s, IH); 8.30 (m, IH). 

i<* N-{2-Flw}ro-4-[ (4-trifhwromethylphenylamifio)methyl]pher^l}butyramide 
LC/MS (m/z) 354.0 (M*); RT = 3.20, UV purity = 99.6, ELS purity « 99.9. 'H NMR 
(CDCI3): 1.60 (t, 3H); 1.78 (m, 2H); 2.40 (t, 2H); 4.15 (br, IH); 4.35 (s, 2H); 6.60 (d, 
2H); 7.10 (m, 2H); 7.30 (br s, IH); 7.40 (d, 2H); 8.30 (m. IH). 



lubN'{4'[^,4-DUMoroplmyhmmo)m^lJ-2'Jluoivphmy 
LOMS (m/z) 355.0 (N^; RT - 3.29, UV purity « 99.7, ELS purity « 99.9. 'H NMR 
(COas): 1.00 (t, 3H); 1.78 (m, 2H); 2,40 (t, 2H); 4.20 (br, IH); 4.28 (s, 2H); 6.42 (d, 
IH); 6.65 (8. IH); 7.05 (m, 2H); 7.18 (d, IH); 7.30 (br s, IH); 8.30 (m, IH). 

lvbN-{4-[(4-Qdoro-3'fluorqphenylandno)nie^ 

LC/MS (m/z) 339.0 (M"); RT » 3.14, UV purity » 99.4, ELS purity = 97.9. 'H NMR 
(CDOs): 1.00 (t, 3H); 1.75 (m, 2H); 2.40 (t, 2H); 4.00 (br, IH); 4.25 (s, 2H); 6.30 (br 
m, 2H); 7.05 (br m, 3H); 7.30 (br s. IH); 8.30 (m, IH). 
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la vitro and in vivo testing 

The conpounds of the invention have been tested and shovm efifect in one or more of 
the below models: 

Relative efflus through the K€NQ2 channel. 

This exemplifies a KCNQ2 screening protocol for evahiating compounds of the 
present invention. The assay measures flie rotative effha trough flie KCNQ2 
channel, and was carried out according to a method described by Tang et al. CTang, 
W. et Bl',y. BiomoL Screen. 2001, 6, 325-331) for hERG potassium channels with the 
modifications described below. 

An adequate number of CHO cells stably expressmg voltage-gated KCNQ2 channels 
were phited at a density sufBcient to yield a mono-confluent tayer on the day of the 
e}q>eriment Cells were seeded on the day befbre the experuneot and loaded with 1 
^Ci/ml I*^b] over night On the day of the experiment, cells were washed with a 
HBSS-containmg buffer. Cells were pre-inoubated with drug fiir 30 nun and the * W 
efOux was stimulated by a submaamal concentration of 15 mM KQ in flie continued 
presence of drug for additional 30 min. After a suitable incubation period, the 
si^ematant was removed and counted m a liquid sdntiUation counter (Tricarb). Cells 
were lysed with 2 mM NaOH and flie amount of was counted. The relative 
efflux was calculated ((CPM^(CPM„p.r+ CPMcdO W (CPKW(CPM,»j«+ 

CPMedO)lSnMKa)*100-100. 

The compounds of flie invention have an ECso of less flxan 2000QnM, in most cases 
less than 2000nM and in many cases less ttian 200nM. Accordingly, flie compounds 
of the invention are considered to be use&l m flie treatnufnt of diseases associated 
wifli flie KCNQ ftmily potassfami channels. 

Eleetrophysiologtca] patch-damp recordings. 

Voltage-activated KCNQ2 currents were recorded fiom mammalian CHO cells by use 
of conventional patch-damp recordings techniques in the vliole-cell patch-damp 
configuration (Hamill OP etaL PflUgersArch 1981; 391: 85-100). CHO cells wifli 
stable ejipression of voltage-activated KCNQ2 duumeta were grown under normal 
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cell culture conditions in CO2 incubatois and used for electrophysiological recosdisgs 
1-7 d^ after plating. KCNQ2 potassimn cbsmels were activated by voltage steps 19 
to + 80 mV in incremoits of 5-20 mV (or with a ramp jnotocol) fiom a membrane 
holding potential between - 100 mV and - 40 mV (Tatulian L et al. JNemvscience 
5 2001; 21 (IS): 5S3S-SS4S). The electrophysiological effects mduced by tiie 

compounds were evaluated on various parameters of the voltage-activated KCNQ2 
current Bspedally effects on the activation threshold fbr the current and on tite 
maximum induced cmrmt were studied. 

10 Some of tiie coiopounds of the invention have been tested in this test A left-ward 
shift of the activation thr^hold or an increase in the maximum induced potassium 
current is expected to decrease fl» activity in neuronal netvwMto and tiiHS make tiie 
compoxmds useftd in diseases witii moeased neuronal activity - like qpilepsia 

IS Maximam electroshocfc 

The test was conducted in groups of male mice using corneal electrodes and 
administering a square wove current of 26mA finr 0.48econds in ordo: to induce a 
convulsion characterised by a tonic hind linib extciision (Wlaz et al. ^2/1^^ 
Research 1998, 30, 219-229). 

20 

Pilocarpine induced seizores 

Filocarpme induced seizures are induced by intraperitoneal injection of pilocarpine 
2S0mg^ to groups of male mice and observbg Ibr sdzore activity resulting m loss 
of poshJie witiJiu a period of 30 miimtes (Starr et al. Pharmacology Biochemistry and 
25 Behavior 1993, 45, 321-325) 

Electrical seizure -.threshold test 

A modification of the up-and-down method (KuxibaU et a., Radiation Research 1957, 
1-12) was used to determine the median threshold to induce tonic hind-tunb extension 
30 in response to corneal electroshock in groups of male mice. The first mouse of eadh 
group received an electroshock at 14 mA, (0;4 s, 50 Hz) and was observed for seizure 
activity. If a seizure was observed the current was reduced by 1mA fer tiie next 
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mous^ however, if no seizure was observed then the corrent was increased by 1mA. 
TMs procedure was Tq)eated for aU IS mice in the treatment group. 

Chemical seisnre -tiuresbold threshold teat 

The tiueshold dose of pentylraietetraznle required to induce a clonic convulsion was 
measured by timed infusion of pentylenetetrazole (Smg^ml at O.S ml/min) into a 
lateral tail vein of groups of male mice (Nfutt et al. J Pharmacy and Pharmacology 
1986,38.697-698). 

Aotygdala kindling 

Rate underwit surgery 1o tmplantalion of tri-polar electrodes into fiie dorsolateral 
amygdala. After surgery the animals were allowed to recover before the groiq>s of rats 
received either varying doses of test compound or the drug's vehicle. The animals 
were stimulated wilb their ioitial after discharge threshold + 25 ^A daily for 3-5 
weeks and on each occasion seizure severity, seizure duration, and duration of 
electrical after discharge were noted. (Racine. Electroencephalog^f^ and ClinUxd 
Neurophysiology 1972,32,281-294). 

Sideeflects 

Central nervous system side effects were measured by measuring the time mice would 
ronain on rotaiod apparatus (Cq>ado et al. Drug and Chemical Toxicology 1992, 15, 
177-201); or by measuring then: locomotor activity by counting the number of infia- 
red beams crossed in a test ««e ((Watson et al. Neuropharmacology 1997, 36, 1369- 
1375). HypothoEBuo actions on the animals core body tenqierature of the conqwund 
were measured by dtiier rectal probe or inqilanted radiotelemetcy transmitters ciqpable 
of measuring temperature (ECeeney et al. Pf^logy and Behaviour 2001, 74, 177- 
184. 

rharma.coIdnetics 

The pharmacokinetic properties of tiie compound were determined via. i.v. and p,o. 
dosing to Spraque Dawley rats, and, tiiereafter, drawing blood samples over 20 hours. 
Plasma concoitrations were detomined with LC/MS^IS. 
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Claims 

1. A substitated aniline derivative of forarala I 




wherein 

UisO.SorNR''; 
sisOor 1; 
XisCOorS02; 

Z is O, S or NR*, whereta R" is selected from tbe group consisting of hydrogen, 
Ci^?«]k(en/yn)yl, C3-8-cycloa]k(ea)yl, CM-cyoloanc(en)yl-Ci.«-alk(en/yn)yl, 
hydioxy-Ci^alk(en/yn)yI and hydn)xy^3^-cyoloalk(en)yl; 

qisOorl; 

R* and R^' are indepoidaatly selected fiom the group consisting of hydrogen. Ci. 
6-alk(en/yn)yl. C34-cycloalk(en)yl, C3*'Cyc!oalk(en)yl-Ci4-8lk(en/yn)yl, acyl, 
hydroxy-Ci<-alk(en/yn)yl, hydioxy-C3^-cycloalk(en)yl, halo-Cwalk(en/yn)yl 
and halo-C3^-cycloalk(en)yI; 

R' is selected ftom the group consisting of hydrogen, halogen, C w-alk(en/yn)yl, 
Ca j-cycloalki(en)yl, C3^-cycloalk(en)yl-CM-alk(en^)yl, Ar, Ar-Ci^ 
aUc(cn/yn)yl, Ar-C3^cycloalk(en)yl, acyl, hydK)xy-Ci.6-aIk(en/yn)yl, hydroxy- 
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C3^cycIoal]E(eD)yl, liaIo-CM-a]]c(ea/yn)yl, halo<b-«-cyctoB]]c(en}yI and cyano; 
provided Hiat when R' is halogen ot cyaao» tiien s is 0; 

wh«i 8 is 1 and U is NR'' tiien R'' is selected fiom &e group consisting of 
hydrogen, Cw-alk(en/yn)yl, CM-cycloa]k(en)yl, C34-cycloalk(en)yl-Ci^- 
all5(en/yn)yl, Ar, Ar-C,^r8lk(en/yn)y], Ar<:3^-cyoloa]k(en)yl, acyl, hydroxy-Ci- 
■6-«lk(en/^)yl, hydroxy-C3^-cycloalk(en)yl, halo-CM-alk(en/yn)yl and halo-C^g- 
<?ycloa]k(en)yl; or R' and R*' togeflier &nn a 5-8 membered satniated or 
unsatuated ring whidi optionally contains one farmer heteroatom; 

r' is selected from the gcovp consisting of Cw-alk(en/yn)yl, C3.8-cycloaIl£(en)yl, 
C3.«-cycloalk(en)yl-Ci^alk(en/yn)yl, Ar, Ar<:i^anc(en/yn)yl, Ar-Cs^- 
cycloaIk(en)yl, liydi03£y-Ci^-alk(eii/yn)yl, hydroxy-CWcycloaIk(en)yl, halo-Ci. 
6-a]k(6n/yn)yl and halo-C34-cycloaIk(en)yl; 

and 

Y represents a gronp of formulae VI, Vn, VHI, IX or XXX: 
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XXX 

wherein 

the line tqpreseots a bond attaching the gro^p represented hy Y to the nitrogen 
atomi 

WisOorS; 

ais0,l,2or3; 

bis 0,1, 2, 3 or 4; 

c is 0 or 1; 
di80,l,2or3; 
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e is 0,1 or 2; 
fis 0,1, 2, 3, 4 or 5; 
gis0,l,2,3or4; 
liisO, l,2or3;aiid 

each is indq>6iidaitly selected fiom fbs group consisting of a Cm- 
alk(en/yii)y!, C3^-cyoloalk(en.)yl, Ar, C34(-cycloaIk(eQ)yl-Ci^5-alk(en/yn)yl, Ar- 
Cw-alk(«i/yD.)yl, acyl, Ci<-alk(an/ai/yn)yloj^, halogoo, halo-Ci^alk(en/yn)yl, 
-CO-NRll*', cyano, nitro, -NR'R''', -S-R» -SO2R' and SO2OR', or two 
sobstituents together fonn a 5-8 meoibaed satanted or unsaturated ring wtiidi 
optionally contains one or two beteroatoms; 

R^ and R^ are iodependeotly selected fiom the group consisting of hydrogen, Ci. 
fi>alk(en/yn)yl, C3^-cycloalk(en)yl, C34-cycloaIk(en)yl-Ci.6-alk(en/yn)yl and Ar, 

R'' and R^ are indepeodeotly selected fiom Ihe group consistii^ of hydrogen, Ci. 
«-aIk(6n/yn)yl, C3^-cyoloaD£(en)yl, C34-cyoloa]k(en)yl-Ci.6-alk(en/yn)yl, Ar and 
acyl; and 

r' is selected fi»m the group consisting of hydrogen, Cj^-allc(en/yn)yl, 
cycloaU£(en)yl, C34}-cycloalk(en)yl-Ci^!.alk(en6m)yl, Ar and -NRV; wherein 
r' and R'* are indq)endently selected fiom the groiq) consisting of hydrogen, Ci. 
6-alk(en/yn)yl, C3.8-cycIoaB£(en)yl and C3*Kjycloalk(en)yl-C|.6-aU£(en/jm)yl; with 
the provisos that when R* is S020R' then R* is not -NRV and when R* is 
SOjR' , then R* is not a hydrogen atom; 

or salts thereof^ 

with fbe proviso ttiat the conqpound of fbimula I is not' 

N.[4-[[(4-arainophenyl)aniino]methyl]phraiyl]-acetamide; 

N-[4-[[(4-amino-2-methy]phenyl)amino)me(thyl]phenyl]-acetamide; 
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H-[4-[[(4-anuno-3-md]:y][pIieiqrQainino]m 

2-[||4-<aoetyIainmo)pheiiyl]metfayl]amino>Ss;hloro-NK^ 

benzamide; 

N<4-[[(3A5-trimeihoxypheDyl)aiDmo]ni6lfayI]phe^^ 

N-[4-[[(5,6J>tehahydto-5,5,8,8-tetramethyl-2- 

iiaph^6nyl)ainixK>]me%l]phenyl]-4ic6tamide; 

N-[4-[P-(lH-izQidazol-l-yInisl]^l)ptienyl]aiidxio]m 

N-[4-[[[2-(lH<iii]idazol-l-y]metiiyl)pheoyl]ammo]m6M 

N-[4-[[(4-anibo-3,5Hjichloiophenyl)anijiio]mdliyl^^ 

N-[4-[[(2,4-diaii]mo-6KiuiiiazoIiiryl)ammo]m6^^ acetamide; or 

N44-[[(2,4-diaiximo-6-quiiiBzolinyl)aiDi^ 

2. A compound accoiding to Claim 1,'wfaetdnR* and R*' are 
selected from &e gmvp consistixig of hydiogra and Ci^i-Blk(ea/yn)yl. 

3. Aconq>oundaccoidingtoClaim2,vvliei:^atl6astoneofR*andR^'u 
hydrogen atom. 

4. A conq>oimd according to any one ofClaims 1-3, wherein s is 1. 

5. Aconq>oimdaccoidingtoaiQron6ofClaimsl-3,whetein8i8 0. 

6. A compoimdaccoiding to any one ofClaim8 4-S, wherein R' is selected ftom the 
groiq) consisting of Iqrdrogen, Ci^-^cafyayyl, Ax and hatogen, provided that 
when r' is halogen, dim s is 0. 

7. A compouid according to Claim 4, wherein U is NR'' and at least one of R' and 
R'.' is a hydrogen atom. 

8. A con^und according to Claim 7, wherein both R' and R^' are hydrogen atoms. 



9. A compound according to any one ofClaims 1-8, wherein X is CO. 
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10. A compound accoitding to any one of Claims 1-9. wherdn q is 0. 

11. A compomid acc(»pdmg to any aas of Claims 1-9, wherein q is 1. 

12. A conqjound according to Claim 1 1, wherein Z is an oxygoi atom. 

13. A compound accoiding to any one of Claims 1-12, whradn R' is Ci^ 
a]k(en^)yl. 

14. A conipovmd according to any one of Claims 1-13 wherein Y represents a groiq* 
of formulae EX or XXX. 

1 5. A compound according to any one of Claims 1-14, wherein eadi R' is 
ind^endently selected firom tiie group consisting of a Ci4-alk(en^)yl, Cs-g- 
cycloa]k(ai)yl, Ar, cyano, halogen, halo-Cu-a]lc(ai^)yl and C\^, 
a]k(an/en^)yloxy or two adjacent substitaents together finrn a 5-8 membered 
satorated or unsaturated ring whidi optionally contains om or two heteroatoms. 

16. A compound according to any one of Claims 1-15, said compound befaig selected 
fiom tiie group consisting of: 

{2-Ammo-4-[(4-teH'huty^ha^l(mim)^meavl acid ethyl 

ester; 

ft-Amino-^'ph^laminomeOij^-phef^O-^xirbcmiio add afyl eskr; 
f2-Amno^Tu^hthalen'2-ylcmtnomtjQfl)-ph&iylJ-carbamic add ethyl ester; 
f2'Amino-4-(p-tofylamiru)'meAyl)--ph&iyl]-carbamic add ethyl ester; 
{2-Amino-4'[(4^tr^hwromelhylphenylamno)'meatyl^^^ 
etfyl ester; 

{2'Amtno-4'[(4-chlorophenylamtM)'md1^l]'phe^ ester; 
{2'Amin<^-f(3-fluorophertylamhu>)-mdhylJ-phenyl)<arbamicaddetlQ>l ester; 
{2-Amin(Hf'f(4-f[uoropheHyhmino)-methylJ-phei^l}-eca'bamic add dhyl ester; 
{2-Amino-4-[(2-flmrophenylamiM)-mdhyl]-phenyl}'Carbamicadd ethyl ester; 
[2-Amino-4-(biphenyl-^rylamimmdI^l)-ph&Q>lJ-^bamc add ethyl ester; 
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{2-Amino-4-[(2,4-diJhumfpha^am1m)'meai^]'pl^ add ethyl 

ester; 

{2-Amino-4-f(4'methoxyphenylamno)-methylJ-pImyl}-carbamic acid ethyl 
ester; 

{2'Aniliw-4-[(4<yclohexylphenylam1no)-methyl]'ph&vl}<ca'b<m ethyl 
ester; 

[2-Amino-^(bidan-5-ylaminom^l)-pherrylJ-carUimic add eOiyl ester; 
{2-Amino-4-[(4-isoprapy^he^lambM)'methylJ-phaiyl}<arbcm^ add ethyl 
estw; 

{2'Amino-4-[(4-butyfyherrylamino)'^netl^l]-phei^}-carlKanic add ethyl ester; 
{2-Amin<h4-[(4-chloro-3'flv(mrphenylamtno)methylJph^ add etl^l 

ester; 

{2'Ammo-4-f(2,4-dichhrophenyhmino)jndhylJphenyl}<xff-bc^ add ethyl ester; 
{2'Amino-4-f(2,3^idihrophaQ^amiM)mdfQ>lJphenyl}airbamic add eff^l ester; 
{2'-Amino-4-[(3,5'didihr(q)hatylandno)methylJi^ienyl}ca^ add effiyl ester; 
{2-Aniino^-[(3,4-dichhnq>hmylamiM)methylJphenyl}(wiH^ add ethyl ester; 
{2-Amtno-4-[(3'trifluoromdhy^hetiylamtno)mdf^lJpheityl}carbamic add ethyl 
ester; 

{2rAmino-4-[(3-fluoro-4'trfflvmvmdhylpher^l^ 
eOiyl ester; 

{2-Amtiu>-4-[(3,4-difhuirophe^lmi^ add etfyl ester; 

{2-Amim^'[(4-cyanopheHylamino)me0ijA]pl^^ add eO^l ester; 

f2'Amino-4-[(4-fluor(h3'trifhummdhy^heriylaml^^ 
eff^l ester; 

{2-Amino-4'[(3H:Uoro-^-mdl^lpbenykmUno)mdhyl]phenyl)carbamlc add e?Ay/ 
ester; 

(2-Ammo-4-[(3'^hlor(iphenylamlno)metl^lJpheiQ>l}carbamic add dhyl ester; 
P'Amino-4-(m-4ofylantin<methyl)phei^lJcarbamic add ethyl ester; 
{2-Amin6-4-(I-(4<Mor(^henyhmim)dhyl]phenyl}carlmmU: add ethyl ester; 
{2'Amim--4-[l-(4'triflmrmethylphBnylandM add ethyl 

es^; 

N-{2-Aniiiu)-4-[(3-fluorophenylamino)methyl]phenyl}-2,2-^ 
{4-f(4-C:hlorophefiybanino)methylJphmyl}carbamic add ethyl ester; 
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{4-[(4-mfluorometky^her^limino)nietfylJpheifyl}carb(mic add ethyl ester; 
{4'[J-(4'Chlor(9henylcmano)eihyl]phenyl}ccarb^ add ethyl ester; 
{4-[(4-muorophenylamim)meatyl]-2-methy^)henyl}carb(m^ acid ethyl ester; 
{4-[(4-CM<n-ophenylamino)methylJ-2-^ethylphetiyl}carbamica^ 
{2-Meaiyl-4-[(4-tr^lumviinethylphei^lam add ethyl 

ester; 

{4'[(3,4-DifluorophenylanaM)mdhyl]-2'met^^^ add ethyl ester; 

{4-[(3-muonvhei^hmtno)niettylJ'2'methylphenylJcarlMmic add ethyl ester; 
{2-Chloro-4-[(4<hlm-(vhenylanatio)methyl]phe^ add ethyl ester; 

{2-Chloro-4-[(4-trifluor(metl^'pheiiylaMim)'meayl]-ph add ethyl 

ester; 

{2<:hhro-4-[(4-flmr<vherQ^lammo)metliylJphenyl}carbam add eihyl ester; 
{2'adoro-4-[(3-flmrophenylamino)nt^ add dhyl ester; 

{2-ChUnv-4-[(3A^chl<mgthenylamino)mah^^ add dhyl ester; 

(2<Mm>^-[(4^ro-3'fb*mvhenylambm)nte(hyl]^ add ethyl 

ester; 

{4-[(4-Odorophenylamim)me(hyl]-2if^ add dhyl ester; 

{4.[(4-XMmV'3-ftuorophei^lmUto)meaiyy-2'flw add dhyl 

ester; 

{2-Flitoro-4-[(4'4riJli4oromethylph&fylamno)metf^lJphaiyl}cat^ add dhyl 
ester; 

(4'-Dmethylamtno-S-[(3-Jluorophenyl^ 
ethyl ester; 

{4'-DimethylaminO'5-[(4-triJlwromdhylphenylamino)methyl]b^^ 
add etf^l ester; 

{4'-Chloro-5-[(3-fhiorapher^lamiw)mdhylJb^henyl'2-yl)carba^ add dhyl ester; 

{4'-<MorO'5'[(4'tr^uormdi^henylamiM}methylJb^h^ 

ed^l ester; 

M^4'[(4^hhropherQihmtno}mdhyIJphenyl}bufyraM 

N-{4'[(3,4-4icM(mfp}ienylamino)mediyl]phenyl}butyrttn^ 

I{.{4,f(4H:hhrO'3'fluorophei^lamino)methylJphef^l}butyran^ 

N.{4[(4~fluoro'phenylamim)inethyl]'2-methylphenyl}butynmtide; 

N'{4f(3'fluorophmylamino}methylJ'2-mdhj^herQfl}butyran^ 
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N'{4-[(4<Moropht^lamino)methyl]-2-mea^^henyl}bu^ 
N'{4'[(3,4-didilorophenyl(mlm)nKayl]'2'meafy^h^ 
lf.{4.f(4^Morxf-3-Jiuorophmyiamino)methy{l-2-metfQfl^ 
N'{2'<ilihro-4-[(4~tryimromeaiylpkao>laim^ 
N'(2-<:hloro-4-[(4iflmrophei^landno)methyl]phen^ 
N-{2<ihhr(h4-[(3'fhmrophaiylamlM)mahyQ 
N-{2-<ihloro^'[(4--<Aloropha^kmiiw)m^ 
N-^2'ChUiro-4-[(3,4-4ichlorcphen^^ 
N-{2-^hU»ro-4-[(4'^hhrO'3ibu>rophenylamtM 
N-^2-Jhioro-4-[(3iflmmpheT^lamim)methyl]phm^ 
N.{4.[(4'cMoropher^l<mUio)methylJ-2'fluon 
N-{2-fliioro-4-[(4'tr^uorometfylphenylanmo)ma 
N-{4-[(3,4-dUMorqphenylamtno)mea(yl]-2-fl^^ 
N'-{4'[(4<hlorO'3'flM(mjpheny1amino)meaiyl]'^^ 
orasaltUiBieof. 

17. A pharmaceiitical composition comprising one or more phannaceulic^ 
acceptable cairias or diluents and a compound of the bdow fi)nnula I 





wherein 

UisO,SorNR''; 
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sisOorl; 
XisCOorSOa; 

Z is O, S or NR^ yrbsxwi is selected fiom tbs ffov^ consisting of hydrogen, 
C]4-a]Ic(en^)yl, C3.B-cycloalI^en)yl, C34-<^loa]k(en)yl-Ci4-aIk(en^)yl, 
hydroxy-C|.«ranE(en^>yl and hydroxy-C34-cyoloB]k(ea)yl; 

qisOor I; 

and R^' are independenfly selected fiom tbe group consisting of hydrogen, Ci. 
6-a]](;(eD/yn)yl, C3.8-cycloa]k(ea^l, CM-cycloa]k(en)yl-Ci4-a]k(en^)yl, acyl, 
hydroxy-Ci^alk(en/yn)3d, hydRwy-C3*«yctoalk(on)yl, halo-Ci^alk(en/yn)yl 
and halo-C34-cyoloaIk(en)yl; 

R' is selected jEcom die group consisting of hydrogen, halogen, Ci^alk(en/yn)yl, 
C3-8-cycloaIk(en)yl, C3^-<qroloalfc(en)yl-Ci^a]k(en/yn)yl, Ar, Ar-Cj^ 
.alk(en/yn)yl, Ar-C3.8-cyoloalk(en)yl, aoyl, hydroxy-Ci^alk(en/yn)yl, hydroxy- 
C34-cyoloa]k(6n)yl, hato-Ci^a]li;(en^)yI, halo-C!3.rcycloalk(en)yl and cyano; 
provided dut ^en R' is halogen or (^yano then 8 is 0; 

when s is 1 and U is NR'' dien R'' is selected fiom the group consisting of 
hydrogen, CM-alk(en^)yl, C3^-cycloalk(en)yl, CM-oycloalk(en)yl-Ci.6- 
alk(en^)yl, Ar, Ar-Ci^alk(en/yn)yl, Ar-C3-B-cycloalk(en)yl, aqrl, hydroxy-Ci. 
6-8lk(ai^)yl, hydroxy-C3.8-cycloalk(en)yI, halo-Ci^alli<ai^)yl andhalo-CM- 
(^cloal]c(Qci)yl; or R^ and R^' together fbnn a 5-8 membered saturated or 
unsaturated ring which optionally contains one findier heteroatom; 

R' is selected fiom the group consisting of Gw«^ak(en/yn)yl, C3^-cyoloalk(en)yl, 
C3^-cycloalk(8n)yl-Ci.6-aUc(en/yn)yl, Ar, Ar-Ci^alk(en/yn)yl, Ar-Cw- 
cycloalk(en)yl, hydroxy-Cw-alk(en/yn)yl, hydioxy-C3*<jycloalk(en)yl, halo-Cj. 
6-aIk(en/yn)yl and halo-C3^-cycloalk(en)yl; 
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Y rqnesents a group of fonnulae VI, Vn, VBI, DC or XXX: 





tiie line tqpreseaats a bond attaching flie £?c^ 



WisOorS; 
a is 0,1, 2 or 3; 
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bis 0,1, 2,3 or 4; 

cisOorl; 
d is 0,1, 2 or 3; 

eisO, 1 or 2; 

fis 0,1, 2, 3, 4 or 5; 

gisO, 1,2,3 or4; 

h is 0, 1, 2 or 3; and 

each is independenfly selected fhan flte gcoiq) consistiiig of a Ci^- 
al]c(eD/yn)yl, C34-(^cIoa]]{(6Q)}d, Ar, C34-oycloalk(ea)yl-Ci^aIk(ei]^)yl, Ar- 
Ci4-alk(«Q/yn)yl, acyl, Ci^1k(«i/ei)^)ylo;^, halogen, halo-CU>alk(en^)yl, 
-CO-NR*R*', cyano, nitto, -NRV, -S-R', -SOzR" and SO2OR', or two 
substitaents together form a S-8 m^bered saturated or unsaturated ring which 
optionally contains one or two heteroatoms; 

R^ and R*' are independently selected from Has groiqp consisting of hydrogen, C|. 
«-a]k(6n^)yl, C34-(7cloa]k(en)yl, C3.g-cycloa]k(ai)yl-Ci4<a]k(eii^)yl and Ar, 

R' and R^ are indepaideoHy selected fiom the group consisting of hydrogen, Ci- 
6-alk(en/yn)yl, C3^-cyoloalk(en)yl, C3^-cycloalk(en)yl-CwaIk(en/yn)yl, Aj and 
acyl; and 

R' is selected fiom the groqp consisting of hydrogen, Ci^a]k(en/yn)yl, Cj^ 
cycloaIk(en)yl, C34-cycloaD£(en)yl<!t.6-alk(en/yn)yl, Ar and-NR'R'*; wherein 
R' and R"* are indepaadently selected fiom the groiq> consisting of hydrogen, Ci. 
6-aIlc(en/yn)yl, C3.8-cycioa]lc(en)yl and C34-oycloalk(en)yl-Ci4-alk(en/yn)yl; wi& 
the provisos that when R' is SOzOR" then R" is not -NR'R'' and when R' is 
SO2R" . then R" is not a t^drogm atom; 
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or salts thereoi^ 

witb the proviso fhat the cmpomA of fbnnula I is not: 

2-[[[4-(8cetyiainino)ph6nyI]m6thyQamix)o]-S-cUoio-N<S-«1ilo 

benzamide; 

N-C4>[[(3,4,S-tixmelfaoxypheiiyl)amiiio]me£hyl]phBi^l]-ace^ 
N-[4-[[(5A7,8-tetrahydn)-5,5,8,8-tBlnaaeaiyl-2- 
mvhfhaleQyl)amino]me%l]idieiQrl]-acet8iiiid6; 
N-t4-[([3-(lH-inudazol-l-ylme%^lAenyl]aimno]mefihyl]phenyi]-TC 
N-[4-[[[2-(lH-iinidazol-l-yImeQiyl)ph6ayl]aniino}mefbyl]pb6ayl]- 
NrC4-[|I4-(lH-imida2»I-l-ylineaiyl^lieDyl3an^ 
^'[M[(4''a°)u>o-3,S-diddofl>pheayl)aiii^ acetamide; 
N-[4-[[(2,4-dianiino-6-qijiDazoliQyl)aniii» acetamid^ or 

N-[4-[[CZAdiainiiiO'6<qiiiimzolinyl)aniiso]metfayI]phei^ 
1 8. Use of a phanxuceatical conqrasition one or more phannaceuticaUy acceptable 
caniecs or diluents and a compomd of tbe below formula I 




(D 



wherein 

UisCSorNR''; 
sisOorl; 
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XisCOorSOi; 

Z is 0, S or 1!QR^ wherein R'* is selected fioom Ihe gcoi^ consisting of hydrogen, 
Cj^-alk(en/yn)yl, C3J-cycloalk(en)yl, C3^-cyclQallc<eiOyl-Cw-alk(en/iyn)yl, 
hydroxy-Ci4-alk(en/iyn)yl and hydroxy-C3^cycloalk(en)yl; 

qisOorl; 

and R'' are independently selected fiom fbs group consisting of hydrogen, Ci. 
6-alk(en/yn)yl, C3^cloalk(en)yl, C3Hj-cyctoalk(en)yl-CM-a]k(en/yn)yl, aoyl, 
hydr(wy-CM-alk(en/yn)yl, hy(lroxy-C3^cloaIk(en)yI, haIo-Ci^aJIc(en/yn)yl 
and halo-C3.8-cycioal]^en)yl; 

R' is selected fiom the groiQ) consisting of l^ydiogen. halogen, Ct^allc(en/yn)yl, 
C3.8-cycloaD£(en)yl, C3.«-cycloaIk(en)yl-Ci^alk(en/yn)yl, Ar, Ar-CiJe- 
alk(en/yn)yl, Ar-C3^-oycloaIk(en)yl, acyl, hydroxy-Ci^alk(en/yn)yl, hydroxy- 
C3^-cycloalk(en)yl, halo-CM-allc(en/yn)yl, halo-C3^-cycloalk(aB)yl and cyano; 
provided that when R' is halogen or cyano thea s is 0; 

-whrai 8 is 1 and U is NR'' then R'' is selected from the group consisting of 
hydrogen, Ci^a]k(en/yn)yi, C3.8-cycloalk(en)yl, C3^-<jycloalk(en)yl-Ci^ 
alk(en/yn)yl, Ar, Ar-CM-alk(en/yn)yl, Ar-C3^cycloalk(ea)yl, acyl, hydroxy-Ci- 
6-aIk(en/yn)yl, hydroxy-C34-cycloalk(en)ji, halo-Ci.6-alk(en/yn)yl andhalo-Cs-g- 
cycloaUc(en)yl; or R^.and R'* together form a 5-8 memheced saturated onr 
unsaturated ring whi<di optionally contains one fiuth^ hetraoatom; 

R' is selected fiom Hbo group consisting of Ci.6-alk(en/yn)yl, C!j^oycloalk(en)yl, 
C3^-cyoloalk(en)yl-Ci^-aIk(en/yn)yl, Ar, Ar-CM-alk(en/yn)yl, AivCs^- 
cycloalk(en)yl, hydroxy-Ci.6-alk{en/yn)yl, hydroxy-C3^i-qrcIoalk(en)yl, halo-Ci- 
6-alk(en/yn}yl andh8lo-C34-cycloa]k(ea)yl; 



and 
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Y rqxreseots a group of ibnxialae VI, Vn, Vm, IX or 3^ 





vn 




XXX 



whereiii 

ibiB liae iqiies^ a bond attaching the gfovp iqnesmted by Y to the mtiogw 
atom; 

WisOorS; 
a is 0,1, 2 or 3; 
bis 0,1, 2, 3 or 4; 
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cisOorl; 

d is 0,1, 2 or 3; 

eis0,lor2; 

fi8 0,l,2.3,4orS; 

g is 0,1, 2, 3 or 4; 

bis 0,1, 2 or 3; and 

each is indqpraxdeantly selected fiom the groiq) consisting of a Ci^- 
a]k(en/yn)yl, C3.8-cycloalk(en)yl, Ar, C34-cycloa]k(en)yl-Ci4-alk(eii/^)yl, Ax- 
Ci^a]k(ea/yn)yl, acyl, Ci^a]k(aii/^ya)yloxy, halogen, halo^i^-aIk(6ii/yn)yl, 
-CXK-NR'R*', oyano, wtto, -NR'R^ -S-R", -SOaR" and SOzOR', or two 
siibstitaeats together fimn a S>8 monbered satarated or unsaturated ring which 
optionally contains one or two heterostoms; 

R^ and R^' are indepaideotly selected fiom the groiq) consisting of hydrogen, Ci. 
«-a]k(eQ/yn)yl, C34-cycloa]k(en)yI, C34-cycIoa]lE(ai)yl-Cu>alk(6n/ya)yl and Ar; 

R'^ and R"*" are independently selected fiom fbs group consisting of hiydrogen, Ci. 
6-8lk(en/im.)yl, C3^-cyoloalk(en)yl, C34-cyoloalk(«a)yl-Cu-all!<en/yn)yl, Ax and 
acr^Uand 

R' is selected from the group consistii^ of hydrogen, Ci4-alk(en/yn)yl, Cs^ 
oycloaIk(en)yl, C3j-cycIoalk(en)yl-Ci.«-alk(en/yn)yl, Ar and -NRV; wherem 
R' and R** are indq>endently selected fiom ffie ffoap consisting of hydrogen, Ci. 
6-alk(8n/yn)yl, C3^cycloalk(ea)yl and C3^-cyoloalk(en)yl-Ci^aIk(en/yn)yl; with 
the provisos that when R' is SOzOR' then R' is not -NRV and when R* is 
SQjR^ , then R° is not a hydrogen aton^ 
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or salts tbereof 

for increasing ion flow in a potassimn channel of a manmial sach as a human. 

1 9. Use according to Claim 1 8 for tbs prevention, treatment or inhibition of a 
disorder or condition being responsive to an increased ion flow in a potassium 
channel, such disorder or condition is preferably a disorder or condition of &e 
central nervous system. 

20. Use according to claim 19 characterized in fliBt the disorder or condition is 
selected from the group consisting of seizure disorders such as convulsions, 
epilepsy.and status epilepticus. 

21 . Use according to claim 19 characterized in that the disorder or condition is 
selected from the group consisting of neuropathic and migraine pain disorders 
such as allodynia, hyperalgesic pain, phantom pain, neuropathic pain related to 
diabetic neuropathy and neuropattdo pain related to migraine. 

22. Use according to claim 19 characterized in that tiie disorder or condition is 
selected fiom the groiq> consisting of anxiety disorders sudi as anxiety, 
gmeralized anxiety disorder, panic amdety, obsessive conqwlsive disordo:, social 
phobia, perjEbmuuse amdety, post-traionatic stress disoidra, acute stress reaction, 
adjustment disorders, hypotdiondriacal disord^ separation anxiety disorder, 
agoraphobia, specific phobias, anxiety disorder due to general medical condition 
and substance-induced anxiety disordor. 

23 Use according to claim 19 characterized in flist the disonter or condition is 
selected fiom die groiip consisting of and neurodegenerative disorders such as 
Alzheimer's disease, Huntington's chorea, multiple sclerosis, amyotrophic latmd 
sclerosis, AIDS«induced encephalopathy and other infection-related 
encephalopattiies being caused by rubella viruses, herpes viruses, borrelia and by 
unknown padiogens, Creutzfeld-Jakob disease, Paridnson's disease, trauma- 
induced neurodegenerations. 
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24. Use according to claim 19 chanictedzed in that tiie disorder or condition is 
selected &om the group consisting of seaional hyperexcitation states such as in 
medicament withdrawal or by intoxication. 



INTERNATIONAL SEARCH REPORT 



PC!/DK2 



7DKZ004/000162 



'43 A61P25/08 A61IC31/167 A61K31/325 



IPC 7 C07C A61P A61K 



imdM»m8ntattonl«VwnileMtM«a6bdoc«nwnt»OTticlu<M bithaftokbsniGbad 



ElMtionlcilalabuacansultgddurinolhe intetiialk)nal8sarGii(nan» of database and, where piBoUeal,eea;^tonraUB«0~~ 

EPO-Internal, CHEN ABS Data, WPI Data. BEILSTEIN Data 



C. DOCUMENTS C0W8IDERBP TO BE HEteVAWT 



Oatsgsry* 


ClBtk>nordocunneflt,wRhlndloBllon, whemapprapitate^arUwratovaiilpassagn 


Relevant to iMnNA 


P.X 


EP 1 369 420 A (AVENTIS PHARNA DEUTSCHLAND 
6.M.B.H., GERMANY; AaiNOnOTO CO., INC.) 
10 December 2003 (2003-12-10) 
see paragraph '00951 on page 18 


1-3,5,6, 
9,10,14, 
15,17 


A 


WO 02/18318 A (WELLA AKTIENGESELLSCHAFT, 
GERMANY) 7 March 2002 (2002-03-07) 
Claims 1, 5 and page 5, lines 14-15; page 
15, paragraph c; page 21, paragraph n. 


1-24 


A 


HO 00/39118 A (ELI LILLY AND CO., USA; 
KYLE, JEFFREY, ALAN; ET AL.) 
6 July 2000 (2000-07-06) 
example 94 


1-3,5,6, 
9,10,13, 
14,17 


A 


EP 0 515 684 A (CHUGAI PHARMACEUTICAL CO., 
LTD., JAPAN) 2 December 1992 (1992-12-02) 
see compound 62 (page 44) 

~ 


1-24 



f7| RmhsritocmiantBarelUMllnlhecMiiliiuan^ ^ PaamioiillyniMrdHmmlltMinannax. 



■E* (jrter^umetrt but putHbhed on or eRertha iDtemalonBl ^ f^ammOcI^^ 

V doamwDl Which nay UirowdouDts en prtwtiy clalmMor bivaVemlnvantliwalapwtiwiflwdocuiMmb takmatHie 

•V doeutnant rarenlnsloaneialdlaclawis, use, etdiRnaon or docaiiienllgooiiiaiiBdwIlhoneofWBwelliB r wwintocu- 

oOwrnteana inai^sud) ooiiiUiiflilon being oMoua lo a peraonaNned 

•P* document (Wbibhed pttor to tlie biiematlgnal imng dale but "* 

lalerthanlhepitorfiydalaclalinsd 'V deettiianliTOn ilierotllwBairepalanHaiBUy 

Data orttisaotualoampleHan of the mtemailonal search I OaiaolmannsoftheMeniatlDndfsaicbnpoil ~ 



Data of ths aotual oompleHan of the Intemailonal search 

2 July 2004 


Data 0) malhs of the Mematlond eeaicb lapwl 

20/07/2004 


Mama and maUng addreas ol the ISA 

European Pdant Ofllca. P.a 5B18 PalwillBan e 

m (491-.70) 340-204% 1)1. 91 051 epo nl, 
FaK(«91-7l9340-aOie 


Bueno Torres, PI 



Rgnn iOT/l8W2tO (amnd riiial)(J>Rii»y snM) 



INTERNATIONAL SEARCH REPORT 


M^Uentf AppBcattBii No 

PCT/DK2004/000162 


Catogonr' 


CtsOaa Of documsnt, with Intflcatton, wiMie oppmpriata, of Oia lelsmrt (assagsa 


Relevant 19 iMnNOh 


X 


EP 0 386 45Z A (BASF A.-6., SERMAHY) 
12 September 1990 (1990-09-12) 

see confounds 72 and 116 




1-3,5,6, 

9,10, 

13-15,17 


A 


PORRETTA, GIULIO CESARE ET AL: "Research 
on antibacterial and antifungal agents. 
II. Synthesis and antifungal activity of 
new (IH-lmldazol-l-ylwethyl )benzenam1ne 
derivatives" 

EUROPEAN OOURNAL OF MEDICINAL CHEMISTRY, 
vol. 23, no. 4, 1988, pages 311-317, 
XP002286080 

compound lie (page 315) 




1-24 


X 


DATABASE CHEMABS 'Online! 

CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 

OHIO. US; 

SCALZO, M. ET AL: "Studies on substances 

with antibacterial and antifungal 

activity. I. Synthesis and 

microbiological activity of 

1 mldazolylmethyl ani 1 Ine derl vati ves" 

XP002286084 

retrieved from STN 

Database accession no. 1986:221893 

RN: 102432-72-4 and 102432-79-1 

abstract 

& FARMACO, EDIZIONE SCIENTIFICA, 

un1 A1 nn A IQRR nnnsa 909— VI7 

vol. 4i| no. «t, moo, payes esc oui, 
XP009032497 

compounds XX (f) and XXII (f) page 297 




1-3,5,6, 
9,10,13, 
14 


A 


MEYER, WALTER E. ET AL: 

''N2-(4-Substituted-2,6-d1chlorophenyl )-Nl, 

Nl-dlmethylformaml dines as 

antihypertensive and diuretic agents" 

JOURNAL OF MEDICINAL CHEMISTRY. 

vol. 27, no. 12, 1984, pages 1705-1710, 

XP002286081 

compound 8c, Table IV, page 1709 




1-24 


A 


OAVOLL. JOHN ET AL: "Antimalarial drugs. 
24. Folate antagonists. 2. 
2 , 4-D1 ami no-6-{ ' aral Icyl and 
(heterocyc11c)methyl !anino)qu1nazolines, a 
novel class of antimetabolites of Interest 
In drug-resistant malaria and Chagas' 
disease" 

JOURNAL OF MEDICINAL CHEMISTRY, 
vol. 15, no. 8, 1972, pages 812-826, 
XP002286082 

compound 38, Table 11, page 814 

'. -/- 




1-24 



INTERNATIONAL SEARCH REPORT 



prr/DK2 



r/DK2004/000162 



C^CenUmntlBn) P0CUMBWT8 C0W8IDERg> TO BE RELeVAHT 



WO 01/09612 A (DRESDEN ARZWEIMIHEL) 
8 February 2001 (2001-02-08) 
see the whole document 

J. K. SEYDEL ETAL: "Synthesis and 
Quantitative Structure-Activity 
Relationships of Anticonvulsant 
2,3, 6-Tr1 ami nopyr 1 d1 nes" 
a. NED. CHEn., 

vol. 37, no. 19, 1994, pages 3016-3022, 
XP002286083 

see compound 9, table I, page 3018 

DATABASE BEILSTEIN 

BEILSTEIN INSTITUTE FOR ORGANIC CHEMISTRY, 

FRANKFURT-MAIN. DE; 

XP002286108 

Database accession no. 6440745, 6442496 , 

6444607 

abstract 

& LITVINENKO, L ET AL: DOKL. CHEM 259, 
1981, pages 317-320, 



1-3,5,6, 
10,14,15 



INTERNATIONAL SEARCH REPORT 



^kmauonalappllea 
^ PCT/DK20 



ObservaflQns where certain elaliiw were «Miml unsearehable (Coniiiiintlon of Rem 2 or firw sheeQ 



■ ^ ?«BU58 ^ tBlate to Biiject mBtter not laqulred to be eearoJted l>y Wb Authortlsr, nBirwly: 

Although claims 18-24 are directed to a method of treatment of the 
hifflian/anlmal body, the search has been carried out and based on the alleged 
effects of the compound/composition. 



■n 



ia^'m relate to parts or ttw mtemaBBnalAppllcallon that do retcoinp»_wl8i the preaoilbed requlienumts to suoh 
an BKlent that no meanbigM intsmallonal SBBioh can to 



. r_J Claims Nos.: 
twcause they ai 



I dapBinJent cfalms and t 



are not draftBtJ In acobrdanee «/lth Sie eeoonci and thW aentenooB o» Rule ft4(B). 



Boxm Observations wiwre unity of Invention lelaeMng(Coi^ 



1. n AsaBretiulredaddnionalsBarehiaeBweBllnHrtypaHtvllieappllw^ 
f—J semliaUeiilslinB. 

a. n Aeallaeaicla&loolalmaoouldliosBWlliBdviNthovnellortl^ 
^ otanyaddlUonalfee. 



nAs 01^ some of the iw)U»ed adiMonal eeaich »Bes v»erB timaly wdd ta^^ 
covers only those olBlmB tor wtiMi laes were paid, speiMoaly olalms 1^ 



I. r~l NoieqiAedadWorwIsearahlteswareflmeVpcMlytheBppnDant^^ 
^ rest^tolhehvenilonllretinenltonedlnmeolaltn^ltieaovaredivoUitwNos.: 



[~~] TUB additional search leea ware aocompanted liy the appaoairs protest 
p] No protest aooompantod the pa^mnloladdigonaleeBnAf«e& 



FOmi PCW»\/810{oon«noBllon of ilrtt 8)ieot(a))(Jamia»ya»4) 



INTERNATIONAL SEARCH REPORT 



IK2004/000162 



Patent docunem 




PuUMton 








cited In 68af(* report 








'fflsnttiww 


date 


EP 1369420 


A 


10-12-2003 


EP 


1369420 Al 


10-12-2003 • 




WO 


03104221 Al 


18-12-2003 






us 


2004067980 Al 


08-04-2004 


WO 0218318 


A 


07-03-2002 


AU 


3930701 A 


13-03-2002 




BR 


0107154 A 


18-06-2002 






CA 


2383855 Al 


07-03-2002 






WO 


0218318 Al 


07-03-2002 






EP 


1226107 Al 


31-07-2002 






OP 


2004507517 T 


11-03-2004 






US 


2002166181 Al 


14-11-2002 


UO 0039118 


A 


06-07-2000 


AU 


2055500 A 


31-07-2000 




CA 


2361149 Al 


06-07-2000 






EP 


1140903 Al 


10-10-2001 






JP 


2002533454 T 


08-10-2002 






WO 


0039118 Al 


06-07-2000 










12-02-2004 






us 


6635657 Bl 


21-10-2003 


EP 0515684 


A 


02-12-1992 


AU 


7317391 A 


03-09-1991 




CA 


2076012 Al 


15-08-1991 






EP 


0515684 Al 


02-12-1992 






WO 


9111994 Al 


22-08-1991 






ZA 


9101101 A 


27-11-1991 


EP 0386452 


A 


12-09-1990 


DE 


3903989 Al 


20-09-1990 






AT 


94869 T 


15-10-1993 






AT 


143938 T 


15-10-1996 






AU 


620206 62 


13-02-1992 






AU 


4926590 A 


16-08-1990 






CA 


2008042 Al 


10-08-1990 






DE 


59002783 Dl 


28-10-1993 






DE 


59010536 Dl 


14-11-1996 






DK 


386452 T3 


25-10-1993 






DK 


553890 T3 


18-11-1996 






EP 


0386452 Al 


12-09-1990 






EP 


0553890 Al 


04-08-1993 






OP 


2270835 A 


05-11-1990 






MX 


9203496 Al 


01-08-1992 






US 


5527945 A 


18-06-1996 






us 


5656619 A 


12-08-1997 






US 


5087743 A 


11-02-1992 






US 


5225601 A 


06-07-1993 






us 


5739374 A 


14-04-1998 






us 


5248823 A 


28-09-1993 






ZA 


9000963 A 


30-10-1991 


WO 0109612 


A 


08-02-2001 


us 


6472165 Bl 


29-10-2002 




AU 


6278500 A 


19-02-2001 






CA 


2380489 Al 


08-02-2001 






WO 


0109612 Al 


08-02-2001 






EP 


1200831 At 


02-05-2002 






OP 


2003506050 T 


18-02-2003 






TR 


200200770 T2 


21-03-2003 





